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MODEBN SEARCHLIGHTS. 

BT FRANK C. PERKINS. 

A new form of electric flashlight has been installed 
in the lighthouse tower 'at Heligoland by the Siemens- 
Seauckertwerkd, of Nuremberg, Germany. The search- 
lights or projectors used at this installation are com- 
bined, as shown in the views on another, page. 
There are three lower searchlights, arranged 120 de- 
greefe aparti* and another mounted upon.-the top, all 
operated automatically and driven by electric motors. 
The carbons, which are fed by automatic mechanism, 
are placed in a horizontal position, as is usual with 
most large searchlights. The intensity of the light is 
30 million candle power as a minimum, and the maxi- 
mum current used is 100 amperes. The light flashes 
occur every 5 seconds, and they remain in one position 
only .1 second. 



The three searchlights mounted on the lower revolv- 
ing platform 120 degrees apart have mirrors 29 inches 
in diameter and utilize a direct current of 34 amperes 
each, the platform revolving at the rate of four revo- 
lutions per minute. The electrical apparatus was con- 
structed by the Elektricitats-Actiengesellschaft, for- 
merly Schuckert & Co., of Nuremberg. The current is 
supplied to the- tower lights by- % . lead- iron-anpered 
covered cable connected with the power station. -The 
power plant consists of two steam engines directly con- 
nected to dynamos of 216 amperes capacity at a pres- 
sure of 75 volts. 

This new electric beacon is to take- the place of the 
old petroleum light that so long flashed out its danger 
signals at the mouth of the river Elbe. The new 
electric light is- probably the most powerful at present 
in operation. Apart from its enormous power, the 



Heligoland. lighthouse is noteworthy for the fact that a 
return has been made to the old form of parabolic mir- 
ror, with a powerful light in the focus, instead of the 
usual Fresnel lenses and prisms.'. 

The mirrors of the Heligoland light consist each, of 
a piece of silvered glass. No protection against 
weather is ^provided infrpnt o^the- light v and it is as- 
.-serted that none is needed. - BesMee thie three mir> 
;rors mentioned, a fourth mirror and lamp is pro- 
vided, which will turn three tinjes as rapidly, but 
which, it is said, will be ' used only in cases qf emer- 
gency. 

The duration of one-tenth of a second for the flash, a 

characteristic of most French beacon lights, is here 

adopted for the first time in Germany. It is, however, a 

question whether these brief durations have not been 

(Continued .on page 183.) 
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THE NEW CHEMISTRY. 

Just what shall be done with the newly-discovered 
radioactive substances is a problem that perplexes 
every thinking physicist. They refuse to fit into our 
established and harmonious chemical system; they 
even threaten to undermine the venerable atomic the- 
ory, which we have accepted unquestioned for well- 
nigh a century. The profound mathematical deduc- 
tions of the modern school of English physicists, based 
upon the startling phenomena presented by the Roent- 
gen and Becquerel rays, as well as by the emanations 
of radium and polonium, may compel us to change our 
notions of ultimate units to such an extent that the 
old-time atom may be compelled to give place to some- 
thing infinitely smaller. The elements, once conceived 
to be simple forms of primordial matter, are boldly 
proclaimed to be minute astronomical systems of 
whirling units of matter. This seems more like scien- 
tific moonshine than sober thought; and yet the new 
doctrines are accepted by Lodge, Crookes, and by Lord 
Kelvin himself. 

The abandonment of the atom, at" first faintly ad- 
vocated, is now seriously discussed. When it is con- 
sidered that radium, despite its prodigious radio-activ- 
ity, loses aa inappreciable amount of its mass — an 
amount calculated by Becquerel to be one gramme in 
a billion years per square centimeter of surface — the 
enormity of the atom and its utter inadequacy to ac- 
count for the phenomena presented become manifest. 
Radium does emanate particles of some kind — this 
much at least is certain. These particles cannot be 
atoms; for atoms are so large that the active substance 
would rapidly lose in weight. The necessity of abandon- 
ing the atomic theory was long ago discussed, by 
Crookes. His study of the phenomena of the vacuum 
tube at high exhaustions had led him to formulate his 
"radiant matter" theory, for which he was compelled to 
bear not a little ridicule. To him it seemed that the lu- 
minous, electric, or mechanic phenomena of the va- 
cuum tube could be accounted for only by assuming 
the existence of something much smaller than, the 
atom — fragments of matter, ultra-atomic corpuscles, 
minute things very much lighter than atoms, and in- 
deed, the, foundation stones of which atoms are them- 
selves composed. Prof. J. J. Thomson, Sir Norman 
Lockyer, and Lord Kelvin later adopted some of his 
views. The discovery of the radio-active substances 
has placed the radiant matter theory on a .firmer 
footing. -■*? 

If we must discard the atom, what are we to accept 
in its place? Two new conceptions have been found 
necessary — the "ion" as the unit of matter, the "elec- 
tron" as the unit of force. The new chemistry holds 
that matter and force are different manifestations of 
the same thing. Inertia is the characteristic, indeed 
the indispensable, property of both matter and elec- 
tricity. What could be simpler than to assume that 
the ultimate particles of each are one and the same? 
Prof. Fleming has declared that "we can no more have 
anything which can be called electricity apart from 
corpuscles, than we can have momentum apart from 
matter." And Sir Oliver Lodge has given it as his 
opinion that the Dalton atom, which . was once an 
axiomatic conception of chemistry, may consist of a 
certain number of electrons rapidly moving in orbits. 

Vague though many ideas of the modern chemist 
must necessarily be when his science is passing 
through an important transition stage, still he has' cal- 
culated with no little nicety the' masses of ions and 
electrons. Sir Oliver Lodge puts it thus: If we im- 
agine an ordinary-sized church to be an atom of hydro- 
gen, the electrons constituting it will be represented 
by about 700 grains of sand, each the size of an ordi- 
nary full stop, rotating, according to Lord Kelvin, with 
inconceivable velocity. Crookes puts it still more 
graphically. The sun's diameter is about one and a 
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half million kilometers, and that of the smallest plane- 
toid about twenty-four kilometers. If an atom of hy- 
drogen be magnified to the size of the sun, an electron 
will be about two-thirds the diameter of the planetoid. 

If the electrons of all elements are exactly alike, 
or in other words, if there is but one matter, just as 
there is but one force, and if the elements be but the 
various manifestations of that one matter, due to a 
different orbital arrangement of electrons, it would 
seem that we are fast returning to the conceptions of 
the middle-age alchemist. The transmutation of 
metals involves but the modification of the arrange- 
ment of electrons. 

Many an old chemist looks askance at these modern 
views on matter. Few indeed venture to accept them 
without qualification. Of one thing at least we are 
certain — the atomic theory, if it is not a theory of 
the past, must be satisfactorily modified to account 
for the phenomena of radio-activity. 



AufiuST 24, 1903. 



FIEE PERIL ON UNDERGROUND RAILROADS. 

We have no wish to play the rOle of alarmist; but 
in the presence of the recent railroad tragedy in Paris, 
in which nearly a hundred people were smothered like 
rats in a hole, it is scarcely possible to exaggerate 
the risks which may attend the operation of electric- 
ally-driven cars in a subway or deep-tunnel road. While 
it is true that there were conditions peculiar to this 
French railroad that contributed to the swiftness 
and thoroughness of the disaster, conditions which 
are not present in our own New York subway, 
the fact still remains that the chief contributory cause 
is one that is inseparable from electrically-operated 
tunnel roads employing cars of wooden construction. 

The immediate cause of the Paris disaster seems to 
have been the combination of poor insulation with 
cars of highly inflammable construction, for, judging 
from press reports, the latter seem to have been built 
of pitch pine, and to have embodied little, if any, really 
reliable fireproof construction. The burning cars were 
being pushed ahead by the following train, when by 
what seems to have been a piece of inconceivable mis- 
management, two other loaded trains were permitted 
to run up close to the burning train ahead of them. 
In the height of the confusion the lighting system in 
the tunnel broke down, and the passengers found them- 
selves enveloped in utter darkness and in an ever-in- 
creasing cloud of dense and suffocating smoke. The 
exits from the tunnel appear to have been very limited 
in capacity and the struggling mass of victims was 
unable to find even those that existed. ' Hence, it was 
only a question of a few brief minutes before the panic- 
stricken mob succumbed to suffocation. 

Judging from the comments of the public press and 
of the men who are responsible for the construction 
and operation of existing and proposed underground 
roads, both here and in Europe, the chief lessons of the 
disaster have been laid well to heart. It is recognized 
that, all underground tunnels should be provided with 
ample and easily-reached exits ; that a complete sys- 
tem of ventilation must be installed; and lastly, and 
most important of all, that the cars must be of the 
very best fireproof construction. As regards the 20 
miles of subway that are shortly to be opened in this 
city, the risk of suffocation due to the burning of a 
train are claimed to be not so great as on the Paris 
subway, for the alleged reasons that, generally, speak- 
ing; the subway lies very close to the surface, the 
stations are closer together, and that the. openings from 
the tunnel are ample for ventilation. As a matter 
of fact, the provision for ventilation throughout the 
greater part of the road is merely that which exists 
at the stations, where it consists of nothing more than 
the stairways for the entrance and exit of passengers. 
It is true that along the Boulevard there are open 
wells, but below 42d Street the subway will have to 
depend upon station stairways alone for ventilation. 
This is to be accounted for by the fact that the crowded 
condition of the streets renders it undesirable to pro- 
vide- openings through the street surface if they can be 
avoided, although we have always considered that it 
was a grave omission that special ventilating shafts 
were not put in at fisgular intervals throughout the 
whole length of the road. Certain it is that if a 
fire should occur, say on Fourth Avenue or beneath 42d 
Street, the smoke and gases would have no ready 
means of escape from the tunnel, and dependence 
would have to be placed upon the movement of the 
trains to effect its discharge at the station openings. 
But when we consider that just as many trains will 
move in one direction as the other, it is difficult to 
see how the much-talked-of "piston effect" of the 
moving trains will clear the tunnel atmosphere by 
promoting a circulation of pure air. . Indeed it is 
pretty safe to say that it will do nothing of the kind, 
and in the event of a fire there will be nothing for it 
but to close the particular section of the tunnel where 
it occurs to all traffic until the fire is subdued and 
the smoke and gases have had time to dissipate. 

Evidently, then, in oar own subway it is more a 
question of prevention than of cure. That is to say, 
it is absolutely imperative that the construction ol 



the rolling stock be such that the burning of a car or 
train of cars will be rendered impossible. The only 
certain way to insure this immunity from fire is to 
exclude from the cars every particle of inflammable 
material; and this can be accomplished satisfactorily 
only by building them entirely of metal. 

We are well aware that the management of the In- 
terborough Railroad Company have stated that the new 
cars are to be very thoroughly fireproofed, and it must 
be admitted that on paper the precautions that are to 
be taken in the way of incombustible linings for the 
floors of the car, asbestos protection, the use of fire- 
proof paint, etc., are among the most approved meth- 
ods of protecting inflammable material. In the present 
case, however, the risks attendant upon the break-down 
of this system of fireproofing are so frightful that it 
should certainly be abandoned in favor of the only 
absolutely sure method of abolishing every particle 
of wood and making the cars, from trucks to ven- 
tilator, entirely of metal. We will admit that the 
system of insulation of the wiring and protection of 
the wooden floor framing of the cars as outlined by the 
Interhorough Company will probably prove to be ef- 
fective against the blowing out of a fuse, or the other 
break-downs incidental to an electrical installation; 
but in the present case we have to provide against the 
extraordinary risks of Are, such as would occur in the 
smash-up of a collision. It can readily be seen that 
in a bad train wreck, whether by collision or derail- 
ment, these elaborate fireproof precautions might lose 
all their value, and in the rupture of the wires and 
the short-circuiting and arcing that would probably 
occur, there would be not one, but many opportunities 
for a rapid conflagration of the wreckage. 

Here lies the great and ever-present danger of wood- 
en car construction (however well insulated its elec- 
trical equipment may be) in a confined and crowded 
underground system such as is shortly to be opened in 
this Gity. Ours is to be no ordinary underground 
road. Its like has never been seen before. For where 
can we find a parallel to a road on which crowded ex- 
. press trains will be running under a headway of a few 
minutes at speeds of fully fifty miles an hour? 

If the merchants of the city, who are agitating so 
volubly the question of a slight change of route over 
a single short section of the road, would devote their 
attention to this far more serious question of the 
safety of thesroad itself, their energies would be ap- 
plied to better purpose. As we have said, we have 
no wish to play the r61e of alarmist, and we are satis- 
fied that in drawing attention to this matter we are 
merely urging the city . to take precautions, which, if 
they are not taken at the very outset, may ultimately 
result in a disaster second only in horror to that which 
has recently occurred in Paris. 

Many of our readers will remember that it was not 
very long ago that George Westinghouse drew atten- 
tion to this question of fire risk on tunnel roads, and 
advocated the very means of preventing it which we 
now urge. That the point was well made is proved 
by the fact that the most progressive railroad in this 
country, namely, the Pennsylvania, is already con- 
structing experimental all-steel cars for use on ifes 
great tunnel system between New Jersey and Long 
Island. It is obviously the only thing to do, for, in the 
presence of this Paris horror, what was formerly ex- 
pedient now becomes absolutely imperative. 



FOREIGN GAB ENGINES AT THE WORLD'S FAIR. 

The power plant of the forthcoming World's Fair, 
St. Louis, will contain among other items a 3,000 
horse power gas engine, the product of SocifitS Anon- 
yme John Cockerill, Seraing, Belgium. This engine, 
we believe, will be the largest gas engine in service 
up to the time of its installation, and it is interesting' 
to note that it will go to St. Louis wholly on an 
exhibit basis; that is to say, the Exposition is put to 
no expense for the power obtained other than the cost 
of transportation, installation, and maintenance. The 
World's Fair power plant will, we understand, embrace 
more than 40,000 horse power, and the installation 
will be wholly within the buildings comprising the 
machinery department of the exposition. For the 
most part, the prime movers of the power plant will 
be placed on either side of the main aisle running 
the full length down the center of Machinery Hall. 
This aisle will be about 1,000 feet in length. The en- 
gines comprising the driving power Of the exposition 
will include gas engines, turbine engines, and high- 
speed steam engines; but by far the most interesting 
feature of this power plant to Americans must be the 
gas engine display. 

The 3,000 horse power-gas engine, above referred to, 
has two cylinders, each having a diameter of 51 inches. 
The length of stroke is 55 inches and the revolutions 
per minute" when . developing 3,000 horse power will 
be 85. The length over all of the engine is 67 feet 
1 3-8 inches. The bed-plate or foundation ■ proper will 
have a length of 77 feet, 6 inches. The foreign exhibits 
for the St. Louis power plant were gathered by Lieut. 
Godfrey L. Carden, R.C.S., of the machinery depart- 
ment of the exposition, who was' detailed by the Seo> 



© 1903 SCIENTIFIC AMERICAN, INC 



August 22, 1903. 



Scientific American 



131 



retary of the Treasury for service at St. Louis. He 
has been engaged for nearly nine months in Europe in 
collecting late-type units for the machinery depart 
ment, and more power, we learn, was turned in by for- 
eign manufacturers than could be used at St. Louis. 

While the John Cockerill Gas Engine will represent 
the largest gas engine in service up to< the spring of 
1904, Lieut. Carden informs us that when he was at 
the works . of the Gasmotorenfabrik-Deutz, Deutz near 
Cologne, Germany, he found that that establishment 
was engaged in completing designs for a 6,000-horse 
power gas engine, and that the statement was made 
to him that by 1905 gas engines of this unprecedented 
size would be put on the market. When one considers 
the relatively small units in which gas engines are 
built in America, the advanced stage of the gas engine 
industry in Europe must be at once apparent. In ad- 
dition to the John Cockerill engine there was secured 
a 1,600-horse power gas engine of the Oechelhauser 
type, the product of the house of A. Borsig, of Tegel, 
near Berlin. The Borsig engine will be attached ' to 
a Crocker-Wheeler electric generator, and the gas pro- 
ducer will come from the German house of Julius 
Pintsch, of Berlin. The Pintsch gas producer will 
have a capacity sufficient for developing 2,400 engine 
horse power. The total weight of the shipment from 
Tegel will approximate 660 tons. 

A 1,800-horse power gas engine of the Nuremberg 
type will also be put in service at St. Louis. The 
drawings of this engine show a length over all of 60 
feet and a breadth between extremes of 19 feet 4 
inches. The flywheel will measure 18 feet, and at 
1,800 horse power the number of revolutions will be 
92 per minute. Large as this flywheel is, it will be 
exceeded by that of the John Cockerill engine, which 
will be 26 feet 3 inches in diameter. 

Aside from the gas engines displayed at St. Louis 
the exhibit of high-speed steam engines is bound to at- 
tract great interest, for it must be admitted that in 
the matter of high-speed engines of large powers, we 
have not made so much progress as foreign manufact- 
urers. The house of Delaunay-Belleville, of Saint 
Denis (sur Seine), France, will send to St. Louis a 
complete unit of 1,500 horse power, embracing a high- 
speed vertical triple-expansion engine, with boilers and 
generator complete. This engine will operate ordinar- 
ily at 325 revolutions per minute. Another high-speed 
engine is a 1,200-horse power unit- of the Williams & 
Robinson, Rugby, England, type.- Among the famous 
foreign engine builders who have made offerings for 
the St. Louis power plant are Franco Tosi, of Legnano, 
Italy, a 2,500-horse power steam engine; Carels Freres, 
Ghent, Belgium, a 2,500-horse power steam engine; 
Augsburg-Nuremburg, Nuremburg, Germany, a 2,500- 
horse power, vertical triple-expansion engine; Green- 
wood & Batley, Leeds, England, a 300-horse power 
turbine engine; Socifite' Alsatienne de Constructions 
•Mecaniques, Milhausen, Germany, a 1,000 horse power 
tandem engine with direct-connected dynamo. 

The Machinery Hall of the St. Louis Exposition is 
already applied for several times over, and with the 
great power plant, aggregating 40,000 horse power, in- 
stalled in the center of this building, there is every 
reason to believe that the machinery display at St. 
Louis will exceed in completeness, extent and in the 
up-to-date features presented, anything of the kind 
in the way of a machinery exhibit the world has ever 
seen. 

m * • t ^ 

THE MANDATORY BLUE PRINT. 

BT EGBERT P. WATSON. 

From some experiences of my own and cases where 
I have been called in, I am led to believe that de- 
partures from the absolute readings of blue prints are 
quite common. That is to say, persons who undertake 
to construct machines or apparatus of all kinds from 
them permit themselves to act as judges as to whether 
the proportions laid down are correct or not, and 
whether other forms than those shown would not be 
better. If the designer of the machine were consulted 
previously concerning the proposed changes there 
would be no harm done, for he would have an oppor- 
tunity to decide whether the so-called improvements 
were such in fact, or only mere impertinences upon 
the part of those who suggested them. In one case 
an inventor had designed a machine which had a 
peculiarly appropriate movement which he had cov- 
ered in his patent claim; when he examined his ma- 
chine he found that this had been disapproved of by 
some one connected with the works, and a monstrosity 
of their own devising inserted in Jits place. , As a con- 
sequence, he rejected the machine^ and demanded that 
his device be put in its place; the constructors re- 
fused to do this, for the machine would have to be 
practically rebuilt to get it in^ and suit was brought 
to recover, the result being that the builders had to 
pay heavy damages and costs. 

H is important that all persons accepting blue prints 
as guides to work from should bear in mind that they 
have no responsibility whatever if they reproduce line 
for line and figure for figure, and adhere closely to the 
dimensions; failing this, they assume all the liabilities 



of the slightest omission or change, no matter whether 
the same is an improvement or the reverse. Under 
"ome interpretation of shop ethics, it is supposed to 
be a "neighborly" proceeding to make changes and 
alterations without consultation. After an exhibition 
of such "neighborliness" a constructor recently said to 
his customer: "You*- machine is ail right now; we 
had to go all over it, for it wouldn't have worked the 
way you had it"; and great were his surprise and cha- 
grin on learning that several machines were already 
at work upon the identical plans he had condemned as 
impracticable. As in the previous case mentioned, the 
contracting party refused to accept the job. 

It has been decided by the courts- that the accept- 
ance of a blue print from contracting narties is in it- 
self a guarantee that the- madhine constructed, from 
it shall be an exact duplicate in metal or other ma- 
terial, and no explanations as to failure to follow the 
print will absolve the contractor' from neglect to per- 
form his part of the agreement. In plain words, a 
blue print is mandatory. 

Within a very short time I have been asked to com- 
pare the work upon a certain boiler with the blue 
prints furnished by the contracting parties. The de- 
partures from it found were many, the curious part of 
the execution of the work being that the changes made 
were of no pecuniary benefit to the boiler makers. In one 
case a pipe was inserted which was one inch diameter 
only, the drawing calling for one and a quarter inches; 
the contractor decided that this last was too large, 
and made the change without consulting the owners. 
Consultation is always necessary in constructing work 
where changes that are imperative have been over- 
looked by the designer, for the most expert men are 
not infallible. Clerical errors, also, are not unknown, 
where different dimensions are put on detail sheets 
for the same members. When a difficulty of this class 
is encountered, the duty of a contractor is to ascertain 
which is the right one before proceeding with the 
work. A word as to the procedure with blue prints 
may not be amiss. How many are there who sit down 
to inspect them carefully — peruse them is a better 
word — before handing them to a subordinate to exe- 
cute? The number of such persons is fewer than 
might be supposed. A common practice is to send 
them directly to the shops, but before this is done the 
chief draftsman should have his will of them, where 
no one can molest or make him afraid; for, be it 
known, the average blue print is far from perfect in 
its entirety. Scale drawings are a necessity to give 
an adequate idea of the finished machine, and the re- 
lations of parts one to another, but no man can work 
from an unmarked scale drawing, because the truth is 
not in it. The great printer, the sun, has looked ask- 
ance at it, and the measurements, or the scale sizes, 
are distorted amazingly. There is no size on it which 
can be trusted to measure from and reproduce ■ in 
metal; the draftsman who made it is human and prone 
to err. Nothing but the absolute figures is reliable, 
and of these there is an alarming scarcity in some 
drawings. For these and for other considerations, be- 
fore construction is commenced, all blue prints should 
be carefully studied by an expert. 

^ « # > ■»■ — 

N-RAYS DISCOVERED BY M. BLONDLOT. 

In a recent issue an account has been given of the 
new form of radiation discovered by M. Blondlot. He 
finds, in fact, that most«of the artificial sources of light 
and heat emit radiations which are capable of travers- 
ing metals and a great number of bodies which are 
opaque for the ordinary rays of the spectrum. In a 
paper read before the Acadfimie des Sciences he de- 
scribes some later researches upon this new form of 
radiation. The rays were first discovered by using a 
Welsbach burner, but he wished to see whether they 
are given off from other sources. A circular gas flame 
emits them, but the chimney must be removed on ac- 
count of the absorption of the glass. A Bunsen burn- 
er does not appreciably produce them, but a piece of 
sheet iron or a silver plate heated with a Bunsen 
burner behind it will give off the rays almost as well 
as a Welsbach burner. A plate of polished silver in- 
clined at 45 degrees and heated to a cherry red by a 
Bunsen burner was found to emit rays which are quite 
analogous to the former. A horizontal beam of this 
radiation, after passing through two sheets of alumi- 
nium or a total of .01 inch, as well as black paper, etc., 
was concentrated by a quartz lens. By using a small 
electric spark as an explorer, as before, the existence 
of four focal regions is shown. He also finds that the 
action on the spark is much greater when it is placed 
vertically or in the plane of the emission, than when 
it is perpendicular to this plane. This shows that the 
rays coming from the plate are polarized, as are those 
of the light and heat which it emits at the same time. 
When the plate is covered with lampblack the inten- 
sity of emission is increased, but now the polarization 
disappears. M. Blondlot uses the term N-rays* to 
designate the new radiation. He remarks that they in- 
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elude a great variety of radiations; in some cases the 
index of refraction is greater than 2 and from other 
sources it is below 1.5. Up to the present a spark is 
used as a detector, but if considered only as incan- 
descent gas, the spark should be replaced by a flame. 
He used a small flame formed at the end of a metal 
tube with a fine bore. This flame, which is entirely 
blue, can be used instead of the spark, and, like it, 
when it receives the rays becomes whiter and more 
luminous. By the variations in brightness he finds 
four foci in the beam traversing a quartz lens, the 
same as with the spark. He also finds a new effect of 
the N-rays. They are incapable of exciting phospho- . 
rescence in bodies which acquire it by the action of 
light, but when such a body, for instance sulphide of 
calcium, has been previously exposed to the sun and 
rendered phosphorescent, if now it is exposed to the 
N-rays (especially at the focus through a quartz lens) 
the phosphorescence is seen to increase in brightness 
considerably. This phenomenon is one of the easiest 
to observe in the case of the N-rays. This property is 
analogous to that of red or infra-red rays as noted by 
M. Becquerel' and also analogous to the action of heat 
on phosphorus. It seems certain that the new rays 
have points in common with the known rays of great 
wave length. On the other hand, the property which- 
they have of traversing metals differentiates them from 
all others known. It is very probable that they are 
to be found among the fine octaves of the series of 
radiations which remain unexplored between the Ru- 
bens rays and the shortest electro-magnetic waves, and 
this he proposes to verify. 

In another series of researches he finds that the 
new rays are given off by the sun. A chamber which 
is completely closed' and dark has a window exposed 
to the sun, and closed by thick interior shutters of 
%-inch oak wood. Behind one of the panels at 3 feet 
distance is placed a tube of thin glass containing phos- 
phorescent sulphide of calcium which has already 
been slightly exposed to the sun. If in the path of 
the rays from the sun which are supposed to reach the 
tube through the wood, a lead plate or simply the 
hand be interposed, even at a great distance from the 
tube, the brightness of the phosphorescence is seen to 
diminish. When the screen is removed the brightness 
is restored. The great simplicity of the experiment 
makes it easy to repeat; the only precaution to take 
is to operate with a low initial degree of phosphores- 
cence. The variations of brightness are especially 
easy to observe at the contours of the luminous spot 
which is formed by the phosphorescent body against a 
dark background. When the N-rays are cut off these 
contours lose their sharpness, but resume it when the 
screen is removed. These variations do not seem to 
he instantaneous, however. The phenomenon still 
takes place when several plates of aluminium, card- 
board, or an oak plank 1 inch thick are placed in the 
path of the rays. All possibility of the action of ra : 
diant heat properly so-called is therefore excluded. A 
thin layer of water is found to stop the rays entirely, 
and even light clouds passing over the sun diminish 
the action considerably. The N-rays which are given 
off by the sun can be concentrated by a quartz lens, 
and with the phosphorescent body as a detector he ob- 
serves the existence of several foci, but expects later 
on to determine their position more accurately. The 
rays undergo a regular reflection from a plate of pol- 
ished glass, and are diffused by ground glass. In the 
same way as the N-rays which are given off by a 
Crookes tube, flame, or incandescent body, those given 
off by the sun act on the small spark or flame and 
increase its brightness. 



LANGLEY'S AERODROME EXPERIMENTS. 
Prof. Langley's 12-foot aerodrome was tested on Au- 
gust 8, with results considered decidedly encourag- 
ing by its inventor. The model flew a distance of 600 
yards and then sank in 22 feet of water. When it was 
Anally recovered, all that was left was a tangled wreck 
of twisted wires. The time consumed in flight was 
not more than 45 seconds. The course described was 
a semi-circle. According to accounts which have been 
published, the motor of the machine and the rudders 
failed to work properly. The altitude of the machine 
at the time of the fall was not greater than 50 feet 
From the meager reports which are thus far available, 
it seems that the airship was driven by an 8 horse 
power hydrocarbon engine connected up with two two- 
bladed propellers located one on each side of the ma- 
chine at about its middle point. One four-bladed wind 
vane rudder was mounted behind the engine; then 
came the .rudder proper. On each side the airship was 
supported by a pair of white silk wings, iV 2 feet long 
by 2 feet in width. The propellers were located on 
the side between the wings and turned toward each 
other. The wings, rudders, engine and other running 
gear were fastened to a central cylindrical tube of 
aluminium 18 inches in length and about 4 inches in 
diameter and tapering at both ends. It is said that 
the test of the small model will be followed at an early 
date by a trial by the 60-foot aerodrome which is 
owned by the government, and which cost $70,000. 
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THE HUDSON KIVER TUNNEL. 
The work of driving the Hudson River tunnel from 
Jersey City to Manhattan has progressed so favor- 
ably under its present management, that before very 
long communication beneath the river will be estab- 
lished. The tunnel will provide communication be- 
tween the trolley systems of New York and Jersey 
City, and by affording a 
rapid and continuous ser- 
vice between these cities, 
will confer a great boon 
.upon the traveling public 
who hitherto have been re- 
stricted to an intermittent 
ferry service. The origin- 
al projector of the Hudson 
River tunnel was Mr. De- 
witt Clinton Haskin, one 
of the active spirits in the 
building of the' Union 
Pacific Railway, who com- 
menced the construc- 
tion of the tunnel as far 
back as 1874. The origin 
al plan called for two sep- 
arate tunnels with a single 
steam railroad track laid 
in each. A circular work- 
ing shaft 30 feet in dia- 
meter was dug on Fif- 
teenth Street, Jersey City, 
100 feet inside the bulk- 
head line of the river; It 
terminated in an enlarged 
chamber from which the 
headings of the two para 1 - 
lel tunnels were started on 
an easy grade toward their 
deepest level, which lies in 

the proximity of the Manhattan shore. The New York 
shaft was sunk near the bulkhead line at the foot of 
Morton Street, the distance between the two shafts be- 
ing about 5,400 feet. Mr. Haskin commenced the con- 
struction of the tunnel without the use of the cus- 
tomary excavating shield and Iron lining, relying 
upon the compactness of the silt through which the 
tunnel was driven to prove sufficient, in co-operation 
with the compressed air, to resist distortion until the 
2-foot brick lining of the tunnel could be built in 
place. 



The difficulty of closing air leaks with sufficient 
alacrity led to the use of a pilot tunnel at the 
heading. This consisted of a 5-foot iron tube which 
was carried forward on the line of the axis of the tun- 
nel into the ground ahead. This tube was used as a 
center from which braces were carried out radially 
to hold the surrounding wall of the tunnel during con- 




View in Rear of Shield at Heading:, Showing Full Diameter of Tunnel (19 Feet 4 Inches;. 



struction. On July 21, 1880, a shocking accident oc- 
cured, due to the shallowness of the overlying silt 
above the tunnel roof. There was a blow-out which 
resulted in such a sudden in-rush of water that the 
air lock became jammed, and twenty of the workmen 
were caught and perished. The work was carried on 
with more or less intermission until, with 2,000 feet 
of the north tunnel completed, the company in 1882 
suspended operations. Subsequently, in 1890, an Eng- 
lish company was formed with Sir John Fowler and 
Sir Benjamin Baker as consulting engineers, for tne 



purpose of completing the tunnel; but after carrying 
the tunnel forward until 3,895 feet was completed, they 
also abandoned the work. Ultimately the New York 
and New Jarsey Railway Company was incorporated for 
the purpose of carrying through the great undertaking, 
and they hav« prosecuted it with such vigor that the 
north tunnel will probably be completed in January, 

1904. 

The tunnel descends 
from the Jersey side on a 
grade of about two per cent, 
and at a depth below the 
river bottom which varies 
from 5 feet to over 60 feet. 
The shaft already re- 
ferred to at the western 
end of the tunnel is 30 feet 
in diameter and 65 feet in 
depth. It is brick-lined 
and opens into the power 
house in which the new 
operating plant has been 
installed. The external 
diameter of the northern 
tunnel is 19 feet 5% 
inches and its internal dia- 
meter 18 feet 1*4 inches. 
The southern tunnel, 
which is being built of a 
diameter to accommodate 
the trolley cars which it 
is now intended to run 
through the tunnels, is 15 
feet 3 inches in internal 
diameter, and 16 feet 7 
inches in external dia- 
meter. 

Both tunnels are be- 
ing built by the Great- 
head shield system and lined with a cast-iron shell 
which is made in • segments provided with internal 
flanges by which the shell is bolted in place. It is in- 
teresting here to recall the fact that the first use of 
the system of tunneling now known as the Greathead 
system ever made in this country occurred in the 
construction of a short section of the projected Broad- 
way underground railway in this city, when the meth- 
od designed by the late Alfred E. Beach, one of the 
editors and proprietors of this journal, was success- 
fully used. 




View or Twin Air-lock in Tunnel, Showing- Shifting- Rails for Entering Lock Chamber. 



Front View of New Shield for South Tunnel. 




Profile of the Hudson River Tunnel, Showing by Black Shading the Portions Yet to be Excavated. 
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After the English company abandoned the construc- 
tion of the northern tunnel in 1891, it was allowed to 
fill with water. When the work was taken in hand by 
the present company the tunnel was pumped out, and 
it was found that with the exception of some 470 feet, 
the work already done was in good condition. This 
was in the latter part of 1896, and from that time until 
1902, when orders were given to proceed with con- 
struction, the tunnel was regulsrly pumped out and 
maintained in good condition. 
A new building was erected at 
the Jersey shaft, equipped with a 
very complete power plant, in- 
cluding hydraulic pumps and air 
compressors, etc. The shield 
which was used by the Eng- 
lish company was overhaul- 
ed and is being used in complet- 
ing the north tunnel. It was de- 
signed for use only in silt, and as 
the tunnel has now reached a 
point where rock and boulders 
are encountered in the lower 
half of the excavation, it has 
been found necessary to build a 
heavy apron, extending 6 feet in 
advance of the upper half of the 
cutting edge of the shield, and 
reaching from side to side of the 
shield. This apron is built of 
12-inch I-beams and %-inch 
steel plates, and it is strongly 
braced. Under the shelter of this 
apron, which is heavily shored 
up, the workmen are able to pass 
forward of the shield and drill 
and blast out the rock below it. 
This work is unique in horizon- 
tal shield excavation, and so far 

it has been carried forward with complete success. 
The method of operating the hydraulic shield is so 
well known as to need no detailed description here. 
It is forced forward into the silt by means of hydrau- 
lic rams which are set up between the front edge of the 
completed iron lining of the tunnel and the rear edge 
of the shield. As it moves forward, the silt is squeezed 
through open inlets into the interior of the shield, 
where it is broken off, loaded into trucks, and drawn 
away from the heading by a cable. The finished tun- 
nel is divided into three lengths by two air locks, one 
of which is shown in our accompanying engraving. It 
should be explained that the lower half of the tunnel, 
at the point where our picture is taken, was filled with 
excavated material from the heading, on which the 
two tracks are laid. Ultimately this material will be 
taken out and the full diameter of the tunnel ex- 
posed. In our engraving the two trolley tracks are 
clearly shown, together with the doors by which the 
cars pass through the air-tight diaphragm. Another of 
our engravings was made from a photograph taken in 
the rear of the shield at the present heading. In this 
case the material has been entirely removed, showing 
the full diameter. The two tracks shown are merely 
narrow-gage working tracks for the contractors. Ul- 
timately, of course, a single track will be laid for 



the operation of trolley cars. The cable-hauling system 
is built in three sections, separated by the two air- 
locks. The first of these, which is 1,575 feet in length, 
extends from the Jersey shaft to the first air-lock; 
the second, 1,660 feet long, extends from the first to 
the second air-lock, while the third section reaches 
from the second air-lock to the " working face. The 
cables are driven at a speed of 300 feet a minute and 
are capable of handling 300 tons of excavated material 





TRUNKS AND LIMBS OF TBEES GNAWED BY BEAVEBS. 

in every ten hours. One of our engravings represents 
a profile taken across the North River in the plan of 
the north tunnel. The completed portion of the tun- 
nel is shown by light shading, while the darker shad- 
ing shows the amount, about 800 feet, that has yet to 
be excavated. 

On the south tunnel new air-locks have been in- 
stalled, the necessary machinery is being built, and it 
is probable that the actual construction of the tunnel 
will be taken up again in the fall of the present year. 
The shield for this work, which was designed by Jacobs 
& Davies, engineers of the company, is shown in the 
accompanying engraving. It will be seen that it is 
divided by one horizontal and two vertical frames and 
by transverse diaphragms. The shell is double and 
the whole construction is calculated to give great 
stiffness and resistance to distortion. It is provided 
in front with a movable working platform which, if 
necessary, may be carried forward of the cutting edge. 
In the rear it is provided with the necessary hydrau- 
lic jacks, valves, etc., for carrying forward the shield 
and for swinging the erector — a massive arm which 
moves something like the hands of a clock, and is 
used for picking up the cast-iron plates and placing 
them in position ready for bolting up. It is interesting 
to know that in spite of the difficult nature of the ma- 
terial through which the tunnel is now being driven, 
there being rock below and soft silt in the upper half 
of the tunnel, progress is being made at the rate of 
between 4 and 5 feet a day. The work is rendered 
particularly hazardous by the fact that there is a 
hydraulic head due to 65 feet of water, and that there 
is only 10 feet of soft silt between this hydraulic pres- 
sure and the roof of the tunnel. The successful finan- 
cing of the company was completed through the efforts 
of Mr. William G. McAdoo, the president, associated 
with a few trolley capitalists, and to him we are in- 
debted for the facts given. 



SECTIONAL VIEW OF HELIGOLAND LIGHTHOUSE 
PBOJECTOBS. 



HODEKN SEABCHLIGHTS. 

BY FRANK C. PERKINS. 

(Continued from first page.) 
carried to an extreme. Undoubtedly one-tenth of a sec- 
ond is sufficient to make the maximum impression on the 
eye, when the light is brilliant. But with a hazy atmos- 
phere, and the light much diminished, it is doubtful 
whether a longer duration should not be allowed. The 
experiment will be watched with great interest, both 
on account of the bold deviation from the ordinary 
plan which has been so long followed, and also on the 
ground of economy, which is claimed for the new 
method. It is stated that on the first night of trial 
the light was seen at the pier at Biisum, a distance of 
40 miles, which in itself seems sufficient to clear away 
all doubts of the visibility of a flash of short dura- 
tion. 

The front-page illustration shows a Schuckert search- 
light with an Iris shutter, half closed, which has a 
diameter of 6 feet 6 inches and throws a beam of light 
of 316 million candle power. This search light is elec- 
trically controlled by two levers, one of which con- 
trols the motor mounted in the base of the searchlight 
which operates the projector in a vertical direction 



through a train of gears, and the other starts or stops 
the electric motor which controls the horizontal 
movement of the beam of light. The Iris shutter is 
used in order to make the projector perfectly light- 
tight at any moment desired, and it operates similarly 
to this type of shutter as applied to modern cameras. 
The leaves of the Iris diaphragm slide within a fixed 
diaphragm located in the axis of the ray of light and 
provided with a fold. On some of the German search- 
lights an apparatus known as a 
"double disperser" is provided, 
in order to convert concentrated 
light rapidly into diffused light. 
This arrangement consists of 
two parallel systems of cylin- 
drical lenses, which may be slid 
against one another, whereby 
the angle of dispersion of the 
emitted ray can be varied at 
will. By means of this appar- 
atus the angle of dispersion of 
the light can be varied within 
limits of from 2 degrees to 45 
degrees if desired. 

» • ■ 

THE BEAVER AS A DAM-BUILDER. 
A remarkable beaver dam has 
lately been discovered near 
Stroudsburg, Pa. The work of 
the animals is so extensive that 
it seems almost incredible they 
could have built the dam in 
question, but this is proved by 
the evidence of residents of the 
vicinity, who are strictly re- 
liable. 

The dam in question was dis- 
covered about two years ago, by 
a farmer living near its site. It 
is located in a swamp, which for many years had 
been drained of its surface water, except in a few 
spots. Noting that most of the swamp was under 
water, although but little rainfall had occurred, the 
curiosity of the farmer was aroused, and he made 
an investigation which led. to the discovery. The dam 
has been constructed around the northern edge of the 
swamp, extending in a zigzag course, evidently to 
avoid obstruction, and to increase its strength. It is 
about 125 feet in length, and the top is wide enough 
for a man to walk upon, without difficulty, ranging 
from a foot to two feet in width. At present the top 
is about three inches above the surface of the pond 
which has been created by the dam, the water being 
from two to four feet deep. 

The farmer who made the discovery at first thought 
that the work had been done by boys for sport, but 
noticing the footprints of animals upon the top of the 
structure, he followed these, and found some pieces 
of wood, which apparently bore the marks of an ani- 
mal's teeth. The wood was taken to a naturalist who 
resided in the vicinity, and after careful examination 
the latter pronounced the marks to be from beaver 
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teeth. Further investigation in the vicinity showed 
that the animals had felled a number of trees near 
the dam, to use in its construction. The largest 
pieces yet found in it are 8 inches in diameter by 
actual measurement. The principal material used, 
besides branches and twigs, was mud, which had been 
deftly worked into it so solidly that a man weighing 
235 pounds has walked upon the top without affecting 
it. 

The wood which has been used includes beech, white 
ash, and oak. In cutting the trees, the animals work- 
ed in a circle around the trunk, making deeper inden- 
tations on the side toward the dam so that the trees 
would fall into the water in the proper direction. 
Judging by the size of the marks found, it is believed 
that some of the beavers are unusually large animals, 
but there have been only two or three seen since the 
dam was constructed. The discovery has aroused 
such interest that many naturalists have since visited 
the locality. Their belief is that the swamp has been 
"beaver ground" for many years, and that here has 
existed one of the very few colonies of these animals 
in the northern part of the country. The swamp is 
owned by Judge Edinger, of Stroudsburg, who has 
been making a study of the dam since it was located. 
So interested has he become that he will allow no one 
to attempt to trap or shoot the animals, and, with the 
aid of the Zoological Society of Philadelphia, has had a 
State law enacted purposely to protect them. 



That Point Reyes Wind Record. 

For the last two or three months, accounts have 
been going the round both of the daily and the tech- 
nical press, in which it is stated that at Point Reyes, 
about 35 miles north of San Francisco, the wind re- 
cently blew continuously for three days at a rate con- 
siderably over 100 miles an hour, and that speeds up 
to 135 miles have been recorded. It is also asserted 
that for two years the Point Reyes station has taken 
the world's record for speed of winds. 

The Scientific American has taken the trouble to 
investigate these statements and is informed by the 
Weather Bureau that there are no records of "wind 
velocity of 135 miles having been attained at Point 
Reyes." From the establishment of the station at 
Point Reyes Light on March 1, 1889, to the end of 
May, 1903, the following are the maximum velocities 
recorded during the several months: 

January 75 July 90 

February 98 August 64 

March 108 September 72 

April .■ 84 October 70 

May 120 November 82 

June 80 December 77 

During May, 1903, a very severe storm raged at 
Point Reyes for a number of days, and for nine con- 
secutive days the wind blew at an average of 52 miles 
per hour. 

Even if 135 miles an hour had been attained by the 
wind, at this point, still that velocity would not have 
broken all records in this country. We are assured 
by the Weather Bureau that one of its stations was 
in operation at Mount Washington, N. H., from June, 
1871, to September, 1887, and that for three months, 
July, August, and September, the following maximum 
velocities were recorded: 

January 186 July 120 

February 168 August 120 

March 156 September 116 

April 182 October 160 

May 128 December .-. 180 

Compared with these high velocities the Point Reyes 
records pale into insignificance. 

« i ii» 

Death of Dr. Ludwlg Mond, 

Dr. Ludwig Mond, the well-known chemist, died re- 
cently in Rome. Born in Cassell, Germany, in 1839, 
he was educated at Marburg and Heidelberg. He emi- 
grated to England in 1862, and there introduced his 
well-known process for recovering sulphur in alkali 
works. Eleven years later he established the largest 
alkali works in the world at Winnington, England. 
He was the inventor of a process for the manufacture 
of chlorine and of a method of producing gas for 
heating and power purposes. In last week's Supple- 
ment will be found a good description of Mond gas 
and its manufacture. Dr. Mond also invented a ga 
battery and a process of making pure nickel. The 
latter was based on the formation of what he called 
nickel carbonyl, a chemical compound which he dis- 
covered and investigated with Langer and Quincke. 
The Davis-Faraday research laboratory, now famous 
throughout the scientific world, was founded by him 
in 1896. Besides being a scientist of rare parts, Dr. 
Mond was an art lover, whose collection of early 
Italian masters is one of the finest in England. 



The heaviest train load ever hauled by one locomo- 
tive was recently reported. A train of eighty-four 
loaded cars, weighing in the aggregate 4,787.5 tons, 
was hauled a distance of 63 miles, at the rate of 13 
miles an hour. 



Electrical Notes. 

The production of aluminium is given in a report on 
aluminium and bauxite for 1902, by Dr. Joseph Struth- 
ers, issued by the United States Geological Survey. 
The production of aluminium in the United States dur- 
ing 1902 was approximately 7,300,000 pounds, as com- 
pared with 7,150,000 pounds in 1901, the sole producer 
being the Pittsburg Reduction Company, which has 
large plants in operation at Niagara Falls and at Shaw- 
inigan Falls, Quebec, Canada, and is installing a large 
plant on the St. Lawrence River. 

The problem of smelting steel by electricity has for 
some time attracted the attention of inventors, and 
many experiments have been made to achieve the de- 
sired end. In the beginning of the year 1900 an elec- 
tric steel furnace, without electrodes, was built at Gy- 
singe, in Sweden, and its action watched with consid- 
erable curiosity as to its successful operation. After 
a few experiments, the first ingot was produced and 
the steel was found to be of an excellent quality. Thus, 
the problem was solved in a technical way, although 
considerable progress was necessary before the process 
could be considered a commercial success. In Novem- 
ber, 1900, a larger furnace was built on the same lines 
as the first one and proved much more successful than 
its predecessor. In August, 1901, both furnaces were 
ruined by fire and the firm experimenting with them 
decided to build a steel works. This information 
comes from the Trading and Shipping Journal of Goth- 
enburg, Sweden, and is not as complete, electrically, 
as might be desired. However, it is stated that in the 
new works a 300 horse power dynamo, direct-connected 
to a turbine, will furnish the current. The new fur- 
nace will hold 3,970 pounds, and its yearly output is 
estimated to be in the neighborhood of 1,500 tons if 
charged with cold, raw material. The steel made un- 
der this process is said to be of a superior quality, 
characterized by strength, density, uniformity, tough- 
ness and the ease with which it can be worked in cold, 
unhardened condition, even when containing a very 
high degree of carbon. Tungsten steel manufactured 
by this process is said to make stronger magnets than 
other tungsten steel and does not warp in^the harden- 
ing. Microscopic experiments have shown that the 
electrically made steel is not different in any way 
from crucible steel. 

Prof. McKendrick, F.R.S., has been carrying out a 
series of experiments with a highly sensitive galvano- 
meter, to demonstrate electrical phenomena of mus- 
cles, nerves, and heart in certain fishes, which on ac- 
count of these peculiarities are described as electric 
fishes. These inhabitants of the seas have the power 
of giving electrical shocks from specially constructed 
and living electrical batteries. There are in all about 
fifty known species of fishes that possess these electri- 
cal organs, but only the electrical properties of five 
or six have been studied in detail. The best known are 
various species of torpedo, belonging to the skate fam- 
ily, found in the Mediterranean and Adriatic Seas; 
the gymnotus, an eel found in the region of the Ori- 
noco in South America; the malapterurus, the raash 
or thunderer fish, of the Arabs, a native of the Nile, 
the Niger, Senegal, and other African rivers, and var- 
ious species of skate found in the seas around Great 
Britain. The electrical fishes do not belong to any one 
class or group — some are found in fresh water, while 
others inhabit the sea. They possess two distinct types 
of electrical organs. One closely relates in structure 
to muscle, as found in the torpedo, gymnotus, and 
skate, while the other presents more of the characters 
of the structure of a secreting gland, as illustrated by 
the electric organ of the thunderer fish. ' Both types 
are built upon a vast number of microscopical ele- 
ments, each of which is supplied with a nerve fiber. 
These nerve fibers come from large nerves that origi- 
nate in the nerve centers, brain, or spinal cord, and in 
these centers are found special large nerve cells, with 
which the nerve fibers of the electric organs are con- 
nected, and from which they spring. Yet the elec- 
tricity is not generated in the electric centers, and 
conveyed by the electric nerves to the electric organ, 
but it is generated in the electric organ itself. It is 
only produced, however, so as to give a shock when set 
in action by nervous impulses transmitted to it from 
the electric centers by the electric nerves. According 
to Prof. McKendrick, there are few departments of 
physiological science in which can be found a more 
striking example of organic adaptiveness than in the 
construction of the electric fishes. In these animals 
there are specialized organs for the production of elec- 
tricity on an economical basis far surpassing anything 
yet contrived by man. The organs are either modified 
muscles or modified glands, structures which in all 
animals manifest electrical properties. The problem, 
however, of the evolution of electric organs is the 
same as that confronting us when we trace the growth 
in the animal world of any organ of sense, or for that 
matter of any organ in the body. Whether they are 
merely the result of mechanical causality or otherwise, 
Prof. McKendrick contends is too abstruse a problem 
for the supply of a conclusive explanation. 



Engineering Notes. 

Prof. Slaby has demonstrated after exhaustive ex- 
periments that the surface of the earth plays an im- 
portant part as a conductor of Hertzian waves, for 
which many have heretofore regarded the air as the 
only conductor. He constructed an artificial earth 
Which was immunized from external influence by cov- 
ering the floor of his laboratory with zinc. He then 
experimented with waves on the floor until his theory 
was proved. 

A recent test of Low Moor staybolt iron, made by 
one of the leading American railroad companies, gave 
the following excellent results. Three specimens were 
tested and the average figures were: Tensile strength, 
51,020 lbs. per square inch; elastic limit, 29,656 lbs.; 
elongation in 8 in., 30.58 per cent. All of the test 
pieces passed the hot and cold bending tests. The 
chemical analysis showed: Silicon, .074 per cent; phos- 
phorus, .083 per cent; iron, 99.43 per cent; carbon and 
manganese, traces; sulphur, none. 

Some interesting experiments have been carried out 
with a new monorail system devised by a French engi- 
neer, M. Devic. The inventor has built a model upon 
the scale of one-tenth of what the actual train is to be, 
and with this he has attained a speed of 13 miles an 
hour. The train is to be propelled by electric power, 
and in order that high speed may be attained, the in- 
ventor relies upon two factors — diminution of weight 
and a more effective grip of the driving wheels upon 
the single track of the railroad. The inventor claims 
to have designed a rail which will afford the wheels 
sufficient grip irrespective of the weight they may be 
supporting. Further experiments with a much larger 
model are to be carried out at Nemours to prove the 
utility and advantages of the system. M. Devic is 
sanguine of attaining a speed up to 200 miles per hour. 

So much persistent effort has, in recent years, been 
expended in cutting down boiler' and engine weights 
on warships — and not always for the best of the ser- 
vice — that to the naval engineer there must be a good 
deal of satisfaction in reading a recent paper pre- 
sented to the Institution of Naval Architects by W. H. 
Whiting, Assistant Director of Naval Construction of 
the British Navy, dealing with "The Effect of Modern 
Accessories on the Size and Cost of Warships." The 
substance of Mr. Whiting's paper is that there are 
a hundred and one different ways, and many of them 
not very useful ways, in which the weight of a mod- 
ern warship has been increased. Few of them have 
anything to do with the propelling power of the 
ship, and all of them might be carefully scrutinized 
and revised with the certain result of advantageously 
lightening the ship by a great many thousands of 
pounds. The fondness for unnecessarily heavy brass 
fittings of all kinds, for example, has often been men- 
tioned as one of the things which might well be re- 
. stricted, and while this is only a little thing in itself, 
it is the little things which count severely in the ag- 
gregate. Take so insignificant a matter as paint, for 
illustration! Mr. Whiting says that one who has not 
the records before him may well be incredulous at the 
enormous weight of paint worked into a ship. The 
most serious feature is that the process never ceases, 
and the greater the pride in the ship, the greater the 
tendency to sink her with white lead. He mentions a 
case in which there was removed from the inner sur- 
face of a portion of the crew space of a destroyer 
paint of a weight of over two pounds per square foot. 
This is, no doubt, exceptional; but it may well be 
questioned whether all officers realize how, by a rigid 
economy in paint, they may not inappreciably benefit 
their ship. A curious development, further, has been 
the desire for screw gear on board ship. Not merely 
in rigging, but in many fittings, such as awnings, 
ridge-ropes, guard-chains and ropes, and in the secur- 
ing of all kinds of gear, lashings have given place to 
screws and slips, which not only add directly to the 
weight, but impose greater strains on the fittings. 
The screws mean bigger awnings, bigger stanchions, 
and so on. — Cassier's Magazine. 



The Current Supplement. 

The London correspondent of the Scientific Ameri- 
can begins the current Supplement, No. 1442, with an 
article in which he describes the method by which 
London's "tubes" were constructed. Dr. Charles Minor 
Blackford discusses the new Cuban telegraphic service. 
The third installment of the article on the Schroeder 
contact process of sulphuric acid, manufacture comes 
from the pen of Dr. Charles L. Reese. The recent disas- 
ter which occurred on the Paris Metropolitan Under- 
ground renders rather timely a description of the de- 
tails of construction of the tunnel. "Colors for Soaps 
and Perfumes" is the title of an article which will 
probably be of interest to the manufacturing chemist. 
Cyril Davenport tells much that is instructive and in- 
teresting on the making of mezzotints. Among minor 
articles may be mentioned those which describe the 
arduous work of the expert train dispatcher, totemism, 
pearls of western Europe, underwriters' laboratories, 
and the cultivation of India rubber trees. 
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BORELLY'S COMET. 

BY HAH? PROCTOR. 

From the time of the first observation, Boreily's 
comet grew brighter very rapidly and could be easily 
seen with the unaided eye as early as June 30. The 
comet is now fading rapidly from sight, and by 
this time is lost in the twilight. 

In the Lick Observatory Bulletin, No. 47, an ephe- 
meris given, locating the comet on my father's Star 
Chart, from July 14 to September 20, makes it possible 
to trace the path of the comet through these points for 
August and September. 



per cent and that no other physical law has been ex- 
pressed with anything like the precision of its simple 
statement. 
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The path can also be traced in the maps at the end of Young's " Lessons 
in Astronomy.' 1 by those who have not a copy of Proctor's Star Chart. 

Prom July 14 to 30, the comet passed from Cygnus 
through the constellation of Draco to Ursa Major, 
where it was located for a while near the bowl of 
the so-called Great Dipper. From July 30 to August 
27 it passes from Ursa Major, through Leo Minor, and 
will be south of Gamma in Leo by the 27th. This is 
the date of. its nearest approach to the sun, its peri- 
helion distance being 31,000,000 miles. On September 
2 it will be half-way between Gamma and Alpha (Regu- 
lus) in Leo, and by September 8 it will be in Sextans, 
an. insignificant group. of stars midway between the con- 
stellations of Leo and Hydra. By the 20th it will have 
reached Hydra, being several degrees southeast of 
Alphard, which marks the heart of the monster, and 
close to Alkes in the Crater. 

It will be seen, by glancing at the map for August 
(Map VIII., in my father's "Half Hours With the 
Stars"), that as Leo sets in the northwest early in 
the evening, the comet is no longer visible, being below 
the horizon at that time. A glance at Map IV., how- 
ever, will give an idea of the path of the comet, if we 
draw an imaginary line (indicated by a dotted line 
in the map) passing from Cygnus, in the upper part 
of the map, through Draco, Ursa Major, Leo, end end- 
ing at Alkes above Hydra. 

Prof. Barnard, of the Yerkes Observatory, has made 
a good series of photographs of the comet, with a lens 
only 1% inches diameter. This shows the comet with 
a tail 20 degrees long. On July 24 the tail seemed to 
break off some three degrees back of the head. In a 
photograph taken July 30, the tail appeared single. 

There is nothing specially remarkable about the 
comet, and it has been a disappointment to those who 
have watched for a display. Nevertheless the head 
has been as bright as that of many a great comet, 
though the tail visually has kept faint. The nucleus 
has not been at all active. Everything depends upon 
the activity of 
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nucleus, as 
as a display 



Newton's law of 
gravitation, which 
states that two 
bodies attract each 
other with a 
force inversely 
proportional t o 
the square of the 
distance between 
them, has been 
made the subject 
■ of an exhaustive 
investigation b y 
Prof. E . W . 
Brown, of Haver- 
ford College. Prof. 
Brown announces 
that his calcula- 
tions show that 
Newton's laws 
represent the mo- 
tion of our moon 
to within one- 
mtlliontb, of one 
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OBSERVATIONS OF BORELLY'S COMET AT LICK 
OBSERVATORY. 

BY W. W. CAMPBELL, DIRECTOR. 

The comet discovered on June 21 by Astronomer 
Borelly at Marseilles, though invisible to the naked 
eye at time of discovery, was a conspicuous object in 
the evening sky in the latter half of July. The nu- 





Borelly's comet, July 15. 1903. Boreily's comet, July 20, 1903. 

2 hours, 16 minutes' exposure. Four hours' exposure. 

LICK OBSERVATORY PHOTOGRAPHS OF BORELLY'S 
COMET. 

Stars appear as lines, because the motion of the comet was followed by 
the telescope. 

cleus was considerably brighter than a fourth-magni- 
tude star, and at first sight most observers would mis- 
take it for a star. A closer examination, however, 
showed that it was very hazy in appearance and had 
a considerable diameter. In our clear skies, a tail 
some 4 degrees in length was visible to the naked eye. 
The power of the photographic plate was such that a 
maximum length of tail of some 10 degrees was record- 
ed. The distance of the comet from the earth at the 
time was about 36 million miles, and the linear length 
of the tail observed was approximately six million 
miles. 

The accompanying photographs were made on July 
15 and July 20. The tails should be shown by them 
to have a length of 4 inches or more, corresponding to 
about 7 degrees. The difficulty of reproduction is so 
great that it is doubtful if the reader can trace them 
to that extent. The comet was moving rapidly among 
the stars during the long exposure, and inasmuch as 
the telescope was caused to follow the nucleus of the 
comet very closely, the surrounding star images are 
drawn out into straight lines. 

The original negatives show that the details of 
structure in one photograph are wholly different from 
those in the other. Comet photography of the past 
ten years has determined the fact that the tails under- 



go very rapid transformations. The structure of one 
night is often entirely replaced by a different one the 
next night. Some force residing in the sun evidently 
exerts a repulsion upon the finely divided matter 
ejected from the head, in such a way that this ma- 
terial is driven in a direction opposite from the sun, 
and with such speed that in twenty-four hours it is 
usually lost in space and an entirely new tail has re- 
placed it. 

Spectroscopic observations of the present comet 
show that a large portion of its illumination is due 
to reflected sunlight; other components are due to 
the presence of carbon and nitrogen vapors; still others 
are due to the presence of vapors not yet identified. 

The relation of comets to other stellar bodies, so 
far as their origin and the history of their develop- 
ment is concerned, remains extremely obscure. Why 
the sun should so powerfully increase the activity 
within a comet is entirely unknown. It has recently 
be"en proven, however, that light and heat falling upon 
any surface exert a minute pressure upon that sur- 
face, very much in the same way that a breath of air 
exerts a pressure. The supposition that these forces 
of light and heat acting upon the highly rarefied come- 
tary matter may develop it in size and activity, and 
repel the gases in such a way as continuously to form 
a tail, is a most interesting and promising one. 

The orbit of the comet was very accurately computed 
by Prof. Perrine, who found that it is moving in a 
parabola. It is difficult to supply a drawing showing 
the position of the comet's orbit with reference to the 
orbit of the earth, for the reason that the plane of the 
former makes nearly a right angle with that of the 
latter; to be exact, the angle between the two planes 
is 85 degrees. The comet has come into the solar 
system practically from an infinite distance, and will 
retire from our system never to return. The point of 
nearest approach to the sun will be reached on the 
evening of August 27, at a distance of 31 million miles. 
Before the publication of this note it will, no doubt, 
have been lost to view for a time on account of its 
nearness to the sun. 

♦ • » . ♦ 

metal in Yacht Construction. 
The hulls of large racing yachts present many 
problems other than the general design and the lines. 
The question of material is one which constantly 
troubles the marine architect. It now seems that 
aluminium and manganese bronze are to have a com^ 
petitor, if the accounts in the newspapers prove to be 
worthy of credence. It is said that a new metallic ele- 
ment (?) has been discovered and has been christened 
"selium." From the meager information available it 
seems that the new metal has certain properties which 
will render it invaluable for air-ship and yacht con- 
struction. It is said to be lighter and stronger than 
aluminium and the cost is only one-twelfth as much. 
On August 8, 1903, aluminium 99 per cent pure, in in- 
gots, was quoted at 33 to 37 cents a pound in ton lots. 
This would make selium about 3 cents a pound. This 
compares quite favorably with pig-iron, which is quoted 
at $18.25 a ton at tidewater. It is extraordinary that 
a new metal should be produced at once at such an 
astonishingly low price. We are used to having new 
elements doled out from the laboratories at about ?5 
a look, and now we have a whole pound for 3 cents! 
We should be more inclined to credit the discovery if 
it was given to the world in a more legitimate manner. 
It is not, however, its cheapness which will com- 
mend it to the yacht designer. It does not rust and 
takes a fine polish like nickel. If it should be found 
that it will not pit under the influence of sea water 
.„„ . and that no elec- 

trolytic action 
sets in, it will be 
an ideal material 
for the maker of 
hulls to conjure 
with. It still re- 
mains to be seen 
if Mother Nature 
has been good to 
Messrs. Herres- 
hoff, Fife, and 
Watson. 










APRIL CHART (MAP VI.). 



AUGUST CHART (MAP VIII.). 



PROF. PROCTOR'S STAR MAPS OF THE HEAVENS IN SPRING AND SUMMER, SHOWING IN SOTTED LINE8 THE COURSE OF 
BORELLY'S 0OMST VBOX JULY U TO SEPTEMBER 80, TEE TIME OF ITS »X» APPEAR AN 0E. 



A decree is pub- 
lished fixing May 
1, 1904, for pre- 
senting tenders 
in Santiago for 
the construction 
of the Chilian 
section of the 
Transandine Rail- 
way. The gov- 
ernment guaran- 
tees 5 per cent on 
a capital not ex- 
ceeding $ 7 ,- 
500,000. 
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Fig. 1.— Lead Mills and Mixers. 



Fig. 2.— The Lead Presses. 




Fig. T.-Metal Tipping. 



Fig. 8.— Rubber Masticators. 



IKE MAKING 07 A LEAS PENCIL. 



© 1903 SCIENTIFIC AMERICAN, INC 



August 22, 1903. 



Scientific American 



137 



THE MAKING OF A LEAD PENCIL. 

The lead pencil, so generally used to-day, is not, as 
its name would imply, made from lead, but from 
graphite. It derives its name from the fact that 
prior to the time when pencils were made from 
graphite, metallic lead was employed for the purpose. 
Graphite was first used in pencils after the discovery 
in 1565 of the famous Cumberland mine in England. 
This graphite was of remarkable purity and could be 
used without further treatment by cutting it into thin 
slabs and incasing them in wood. 

For two centuries England enjoyed practically a 
monopoly of the lead-pencil industry. In the eigh- 
teenth century, however, 
the lead-pencil industry had 
found its way into Ger- 
many. In 1761 Caspar Fa- 
ber, in the village of Stein, 
near the ancient city of Nu- 
remburg, Bavaria, started 
in a modest way the manu- 
facture of lead pencils, and 
Nu rem burg became and re- 
mained the center of the 
lead-pencil industry for 
more than a century. For 
five generations Faber's de- 
scendants made lead pencils. 
Up to the present day they 
have continued to devote 
their interest and energy to 
the development and perfec- 
tion of pencil making. Eb- 
erhard Faber, a great-grand- 
son of Caspar Faber, immi- 
grated to this country, and, 
in 1849, established himself 
in New York city. In 1861, 
when the war tariff first 
went into effect, he erected 
his own pencil factory in 
New York city and thus be- 
came the pioneer of the 

lead-pencil industry in this country. Since then 
four other firms have established pencil factories 
here. Wages, as compared to those paid in Germany, 
were very high, and Eberhard Faber realized the 
necessity of creating labor-saving machinery to over- 
come this handicap. Many automatic machines were 
invented which greatly simplified the methods of 
pencil making and improved the product. To-day 
American manufacturers supply nine-tenths of the 
home demand and have largely entered into the com- 
petition of the world's markets. 

The principal raw materials that enter into the mak- 
ing of a lead pencil are graphite, clay, cedar and rub- 
ber. 

Although graphite occurs in comparatively abund- 
ant quantities in many localities, it is rarely of suffi- 
cient purity to be available for pencil making. Oxides 
of iron, silicates and other impurities are 
found in the ore, all of which must be care- 
fully separated to insure a smooth, service- 
able material. The graphites found in 
Eastern Siberia, Mexico, Bohemia, and Cey- 
lon are principally used by manufacturers. 
The graphite, as it comes from the mine's, 
is broken into small pieces, the impure 
particles being separated by hand. It is 
then finely divided in large pulverizers and 
placed in tubs of water (Fig. 1), so that the 
lighter particles of graphite float off from 
the heavier particles of impurities. This 
separating, in the cheaper grades, is also 
done by means of centrifugal machines, but 
the results are not as satisfactory. After 
separation the graphite is filtered through 
filter-presses. 

The clay, after having been subjected to 
a similar process, is placed in mixers with 
the graphite, in proportions dependent upon 
the grade of hardness that is desired. A 
greater proportion of clay produces a 
greater degree of hardness; a lesser pro- 
portion increases the softness. 

Furthermore, the requisite degree of 
hardness is obtained by the subsequent 
operation, viz., the compressing of the lead 
and shaping it in to form ready to be 
glued into the wood casings (Fig. 2). A highly com- 
pressed lead will produce a pencil of greater wear- 
ing qualities, an important feature in a high-grade 
pencil. Hydraulic presses are used for this purpose; 
and the mixture of clay and graphite, which is still 
in a plastic condition and has been formed into loaves, 
is placed into these presses. The presses are provided 
with a die conforming to the caliber of the lead de- 
sired, through which die the material is forced. The 
die is usually cut from a sapphire or emerald or other 
very hard mineral substance, so that it will not wear 
away too quickly from the friction of the lead.* The 
lead leaves the press in one continuous string which is 



cut into the lengths required (usually seven inches 
for the ordinary size of pencil), placed in crucibles, 
and fired in muffle furnaces. The lead is now ready 
for use, and receives only a wooden case to convert it 
into a pencil. 

The wood used in pencil making must be close and 
straight grained, soft so that it can readily be whit- 
tled, and capable of taking a good polish. No better 
wood has been found than the red cedar (Juniperus 
virginiana) , a native of the United States, a durable, 
compact and fragrant wood, to-day almost exclusively 
used by pencil makers the world over. The best qual- 
ity is obtained from the Southern States, Florida and 




Fig. 9.- Cutting: Rubber Bands and Erasers. 

Alabama in particular. Eberhard Faber established 
his first cedar mill in Cedar Keys, Florida, in the 
early sixties, whence he supplied his own demand and 
exported considerable quantities to European manu- 
facturers. 

The wood is cut into slats about 7 inches long, 2 Ms 
inches wide, and 14 inch thick. It is then thoroughly 
dried in kilns to separate the excess of moisture and 
resin and to prevent subsequent warping. After this 
the slats are passed through automatic grooving ma- 
chines (Fig. 3) each slat receiving six semi-circular 
grooves into which the leads are placed, while a 
second slat with similar grooves is brushed with glue 
(Fig. 4) and covered over the slat containing the 
leads. • This is passed through a molding-machine 
which turns out pencils shaped in the form desired, 
round, hexagon, etc. The pencils are now passed 




pencils meanwhile drying, and are emptied into a re- 
ceptacle. When sufficient pencils have accumulated, 
they are taken back to the hopper of the machine and 
the operation repeated. This is done as often as is 
necessary to produce the desired finish. The better 
grades are passed through ten times or more. Another 
method is that of dipping in pans of varnish, the 
pencils being suspended by their ends from frames, 
immersed their entire length and withdrawn very 
slowly by machine. A smooth enameled effect is the 
result. The finest grades of pencils are polished by 
hand (Fig. 5). This work requires considerable deft 
ness; months of practice are necessary to develop a 
skilled workman. After be- 
ing varnished, the pencils 
are passed through ma- 
chines by which the accu- 
mulation of varnish is 
sand-papered from their 
ends. The ends are then 
trimmed by very sharp 
knives to give them a clean, 
finished appearance. 

Stamping is the next op- 
eration (Fig. 6). The gold 
or silver leaf is cut into 
narrow strips and laid on 

Ithe pencil, whereupon the 
pencil is placed in a stamp- 
ing press, and the heated 
steel die brought in contact 
with the leaf, causing the 
latter to adhere to the pen- 
cil where the letters of the 
die touch. The surplus leaf 
is removed, and, after a 
final cleaning, the pencil is 
ready to be boxed, unless it 
is to be further embellished 
by the addition of a metal 
tip and rubber, or other at- 
tachment. 

In this country about 
nine-tenths of the pencils are provided with rub- 
ber erasers. These are either glued into the wood 
with the lead, or the pencils are provided with 
small metal ferrules (Fig. 7) threaded on one end, 
into which the rubber eraser-plugs are inserted. 
These ferrules are made from sheet brass, which is 
cupped by means of power presses, drawn through sub- 
sequent operations into tubes of 4 or 5 inch lengths, cut 
to the required size, threaded and nickel-plated. 
Eberhard Faber has a large number of these presses 
which are continually operated for this purpose alone. 
The rubber plugs used in these pencils are but one 
of many rubber products (erasers, bands, and the like) 
made in the E. Faber factory in Newark. These ar- 
ticles are all made from pure Para gum, which is 
thoroughly masticated in huge powerful masticating 
machines (Fig. 8), then cured, mixed with sulphur and 
the necessary ingredients to add -to its era- 
sive qualities, and vulcanized. The rub- 
ber is molded, and in some cases cut, to 
the required sizes (Figs. 9 and 10). 
» > * 1 m 
The Pennsylvania Railroad tunnel under 
the Hudson River was begun on June 25. 
The tunnel work is divided into two sec- 
tions, known as the northern and the east- 
ern sections. The first drill holes for the 
first shaft were started at noon at the foot 
of 32d Street and Eleventh Avenue, New 
York. 
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Fig. 10.— Boxing the Rubber Bands. 

THE MAKING OF A LEAD PENCIL. 

through sanding machines to provide them with a 
smooth surface. 

After sandpapering, which is a necessary prelimi- 
nary to the coloring process, when fine finishes are 
desired, the pencils are varnished by one of several 
methods. That most commonly employed is the 
mechanical method by which the pencils are fed 
from hoppers one at a time through small apertures 
just large enough to admit the pencil. The varnish 
is applied to the pencil automatically while passing 
through and .the pencils are then deposited on a long 
belt or dryirlg'pan. They are carried slowly a distance 
of about twenty feet, the varnish deposited on the 



In addition to being an ill-smelling, nox- 
ious plant, the jimson weed (Datura stra- 
monium), also known as stinkweed and 
stinkroot, has distinctly poisonous proper- 
ties and should be exterminated wherever 
growing. It is recommended by the poison 
plant specialists of the Department of Ag- 
riculture to mow the weed while in blos- 
som. The seeds are especially poisonous, 
and fatal cases are known of children eat- 
ing them. Poisoning can also be produced 
by sucking the flower, which is an attrac- 
tive-looking, very light lavender blossom. 
Cattle in a few instances have been pois 
oned by eating the leaves of young plants. 

where present in grass hay, but these animals either 

avoid the plant or are very resistant to its poison. 

Young plants do not contain a large proportion 01 

poison. — G. E. M. 



The Russian Department of Agriculture is offering 
two prizes for the best separators of average dimen- 
sions and capable of treating from sixteen to twenty 
gallons of milk an hour. The competition is open to 
foreigners, and entries must be made befcie February 
28. (new. style), 1904. The prizes will be 1,500 rubles 
and 500 rubles, or about $825 and $275 respectively. 
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ALFALFA ON WESTERN CATTLE RANGES. 

BY DAT ALLEN WILLEY. 

The prediction is made that the choicest beef and 
mutton served on the tables of the world will be 
raised within a few years on the great pastures of the 
West and Southwest. It is known in a general way 
that live stock has been considerably im- 
proved recently by the modern systems 
which are employed on ranches; for no long- 
er is the flesh driven off the bones of the 
cattle in forcing them to go mile after mile 
over plain and valley in search of new feed- 
ing grounds. Many of the ranches of to-day 
are divided into pastures, which, though per- 
haps covering 50 or 60 square miles in ex- 
tent, are provided with an abundance of 
fodder. 

While the majority of the great herds and 
flocks of the West as yet are of medium and 
low grade stock, the tendency is to breed a 
higher grade of animals; for the ranchmen 
have realized that they can grow a kind of 
food which is especially suitable for such 
varieties as Herefords, Devons, Holsteins, 
and Durhams in cattle, as well as even Me- 
rino and Southdown sheep. This food is 
alfalfa, which is perhaps one of the greatest 
blessings which has been bestowed upon the 
western farmer and stock raiser. Alfalfa is 
another name for lucerne and in the South- 
west is called Spanish clover, because its J 
foliage resembles this clover to a certain extent. It : 
is an attractive plant and only a few years ago was 
considered far more ornamental than useful. Now, 
however, it has been discovered that not only horses 
and mules but cattle and sheep thrive upon it and 



many as seven crops have been gathered in Colorado 
and New Mexico when special attention is given it. 
The seed is planted in the spring of the year, about 
25 pounds being enough for one acre. The ground is 
first prepared by plowing and after the seed is in, it 
is kept fairly free from weeds until the plant secures 




An Artesian Well for Irrigating an Alfalfa Field. 

a start, when it does its own weeding. In fact it is 
very independent and practically takes care of itself 
until it is ready for the blade of the harvester. It 
can be piled or stacked like timothy or any other for- 
age crop, and when properly piled in a field is proof 



for the average cost of the seed, cultivation, harvest- 
ing and stacking is only about $1.50 a ton, where four 
crops are gathered in a season. One reason for the 
low cost of making the crop is that the ordinary horse 
cultivators and harvesters can be used, thus saving 
time and labor. It grows so luxuriantly that a 
few weeks after the seed is sown, the 
plant may be knee-high, and sometimes 
waist-high in the field. Cattle and sheep 
eat it with the same relish whether stand- 
ing green in the field or pulled dry from 
the stack. After the harvest, sometimes 
hogs are turned into an alfalfa pasture and 
they actually fatten on it. It not only 
makes flesh, but a fine quality of flesh. Beef 
and mutton fed on it have an excellent fla- 
vor, usually superior to that coming from 
the ordinary ranches,- where various grasses 
are depended upon for food, and where corn 
is also used for fattening. 

The reports made to the Department of 
Agriculture from the various irrigated dis- 
tricts in the West show a surprisingly large 
number of flocks and herds of high-grade 
animals. In fact the proportion in these 
sections is much larger than elsewhere in 
the country beyond the Mississippi River. 
It is due to the fact that the irrigation 
farms are raising so much alfalfa. In fhe 
Pecos Valley in New Mexico there are herds 
aggregating 500,000 head of Hereford and 
Durham cattle alone. Some of the single herds con- 
tain 30,000 animals, while it is estimated that fully 
half a million blooded sheep are contained in the 
flocks which graze in the same vicinity. In the valley 
of the South Platte, Colorado, are also immense 




Western Cattle, RaiseJ on Reclaimed Desert Land and Fattened with Alfalfa 



will eat it in preference to any other grass that 
grows. The farm experts say that it contains as 
much nourishment for live stock as corn and is as 
good as the best timothy or other ordinary hay. 

Alfalfa is an importation, being brought to the 
United States first in 1842, 
when some seed secured 
from Prance was planted 
in New Mexico. The first 
harvest was considered of 
little value and for a num- 
ber of years the crop was 
neglected, but the vegeta- 
tion from the first field 
began spreading over that 
portion of the State until 
to-day there are many 
miles of territory upon 
which nothing else is 
grown. It is especially 
adapted to the arid lands 
of the West, for it grows 
'luxuriantly with a very 
small amount of moisture. 
In the irrigated districts 
it has become one of the 
principal forage crops and 
is as extensively raised in 
Colorado as in the south- 
ern part of the country 
and more and more is be- 
ing raised as the farmers 
appreciate its value. 

Alfalfa- grows so rapidly 
that in six months the 
mower can go over the 
field four or Ave times ami 
cut off from 1 Mi to 2 tons an 
acre at each harvest. As 



against the weather. Sometimes it is pressed into 
bales and stowed away; but most of the large ranch 
owners grow it in convenient places, stacking it up 
near their pens and pastures. They get a great deal 
out of their alfalfa fields for a small amount of money, 




fens on a Western Sheep-Ranch, where the Animals are Fattened with Alfalfa. 
ALFALFA ON WESTERN CATTLE BAHGES. 



A Field of Clover. 

droves of blooded animals and fully 100,000 cattle are 
now being sent to Kansas City, St. Louis, and Chicago 
which have been raised almost entirely on alfalfa. 
The packers pay the highest market price for these 
grades. They are largely exported on the hoof and 

in carcasses and many an 
Englishman dines on roast 
beef "made in America," 
but coming from stock 
which originally was 
raised in Devonshire or 
perhaps Durham. 

The tendency among 
the western cattle growers 
is to raise more quality 
and less quantity, and for 
this purpose a number of 
very valuable herds of 
pure-blooded stock have 
been imported within the 
last few years from Great 
Britain. Nearly every 
large ranch has at least 
one or two registered bulls 
and as fast as possible 
live stock growers are 
improving their strain. 
There should be no dan- 
ger, however, of a meat 
famine on account of this 
revolution in cattle rais- 
ing, for last year govern- 
ment statistics showed 
fully 25,000,000 beeves, 
nearly 50,000,000 sheep, 
and about 30,000,000 hogs 
owned by farmers and 
ranchmen in the United 
States. 
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Upper Part of American Mantis with 
an Insect Which It is About to Devour. 



FLOWERS OF PREY. 

BY J. CARTER BEAKD. 

Probably in some respects the most surprising result 
of late entomological exploration is the discovery of 
semblances of orchidaceous flowers endowed with ani- 
mal life and voracious carnivorous appetites, that seize 
and incontinently devour insect vegetarians which, al- 
lured by their form and color, incautiously alight upon 
them. These flower insects belong to the curious fam- 
ily Mantidae, of which we have a well-known member 
in our southern States, Phasmomantis Carolina, com- 
monly called "praying mantis," though if the first part 
of the name was spelled with an "e" instead of an 
"a," it would be far more appropriate, since no known 
insect is more bloodthirsty and destructive of smaller 
and weaker individuals belonging to its class. Its form 
is characteristic of its predatory habits. The mantis 
is really a four-legged insect, for the fore limbs are so 
modified that they cannot under any circumstances 
be used in 
walking and 
are no more 
properly term- 
ed legs than 
would be the 
arms of men 
or the wings 
of birds. They 
are, in fact, 
the natural 
weapons of the 
insect and are 
used for noth- 
ing else than 
fighting and 
for capturing 
prey. 

The insect 
shown at Fig. 
2, discovered 
by Wood Ma- 
son, masquerades sometimes as a pink and at others 
as a white orchid. The whole flower insect is 
either conspicuously white or of a resplendent pink 
color, and both in color and form perfectly imi- 
tates a flower. The lower or apparently anterior petal 
of an orchidaceous blossom, the labellum, often of a 
very curious shape, is represented by the abdomen of 
the insect, while the parts which might be taken, re- 
garding it as an insect, for its wings, are actually the 
femurs of the two pairs of posterior limbs, so greatly 
expanded, flattened, and shaped in such manner as to 
represent the remaining petals of the flower. As the 
mantis rests, head downward, amid the stems and 
leaves of a plant, the fore legs drawn in so that they 
cannot be 
seen, the 
thighs of the 
two hind ones 
radiating out 
on each side, 
and the thor- 
ax and the ab- 
domen raised 
at right an- 
gles to each 
other, the in- 
s e c t might 
easily at flr3t 
sight deceive 
more discrim- 
inating ento- 
mologists than 
the honey- 
seekers that 
settle upon it. 
An allied spe- 
c i e s, exactly 
resembling a 
pink orchid, is 
mentioned by 
D r. Wallace, 
on the author- 
ity of Sir 
Charles Dilke, 
as inhabiting 
Java. Its spe- 
cialty is allur- 
ing and cap- 
turing butter- 
flies. The ex- 
pected guest 
having arriv- 
ed, the seeming feast spread out for his delectation 
arises and devours him. Prof. S. Kurz, while at 
Pegu, in lower Burma, saw what he supposed to be 
an orchid of a species unfamiliar to him, but upon 
examination found it to be a mantis of the genus 
Gongylus. As is common with the habit of its kind 
when alighting upon a plant, it hung head downward, 
exposing the under surface to view, sometimes mo- 
tionless, and sometimes swaying gently like a flower 



touched by gentle zephyrs. A bright violet-blue dila- 
tion of the thorax, in front of which its fore legs, band- 
ed violet and black, extended like petals, simulated 
the corolla of a papilionaceous flower so perfectly as 
to deceive the eyes of a practised botanist. An ac- 
count is given in the proceedings of the Asiatic So- 
ciety, Bengal., of a number of specimens of this mantis 
in the possession of Dr. J. Anderson. These insects 
came from Mindipur. Santal women and children had 








Deroplatys Truncata (Truncated Mantisj, from Singapore. 



collected them from the twigs of a bush where they 
were hanging and brought them alive to a Mr. Lary- 
more, who forwarded them to Mr. Buckland, who in 
turn gave them to the doctor. 

They are said to particularly frequent rose bushes, 
and at Mindipur are known as rose-leaf insects. Their 
wings, when the mantis is mature, are furnished with 
foliaceous expansions that perfectly counterfeit rose 
leaves. They were fed upon flies and grasshoppers, 
preferring the flies because the grasshoppers were 
evidently too vigorous for them to easily manage. 
The insects were immature; they did not exhibit, look- 
ing at their upper surfaces, any particularly striking 
peculiarities, except the leaf-like dilation of the pro- 
thorax, and the foliaceous appendages to the legs, all 
of which, together with the rest of the upper parts of 




Immature Form of Rose-Leaf Mantis of 
the Genus Gongylus, from India. 




Deroplatys Sarwace, from Borneo. 



Curious Orchid Lately Discovered by Wood Mason. 

FLOWER TRAPS. 



the insect, was green. On the other hand, the mantis 
presents an entirely different appearance when its 
under surface is exposed to view. The leaf-like expan- 
sion of the prothorax, instead of green, presents a 
pale, clear lavender-violet hue with a faint pink bloom 
along the margin. The resemblance to the corolla of 
an orchidaceous flower thus presented is perfected by 
the presence of a dark brown spot in the middle over 
the prothorax or breast, which looks precisely like the 



mouth of the tube of a corolla. Ifi addition to this, 
the long, slender upper part of the prothorax re- 
sembles a flower, while the fore limbs, when resting 
drawn up in the center of the corolla, add to and 
heighten the imposture. 

The curious forms shown in our illustrations belong 
to the same genus, Deroplatys, although the first is a 
native of Singapore, south of the Malay Peninsula, 
while the Sarawaca is from Borneo. In these species 
the outspread wings simulate the petals of a flower. 
A whole tribe of spiders, members of the Thom- 
isadae family, living in flower cups, assume the colors 
and markings of the flowers in which they lie in wait 
for victims. 

Blossoms of the Vibernum lantana, a European 
shrub having large ovate leaves and dense cymes of 

small white 
flowers, and it 
may be added, 
our American 
species (Vt&er- 
num lenta&o ) , 
or sheep berry, 
also bearing 
broad, flat clus- 
ters of white 
flowers, are at 
times occupied 
by spiders of 
the same 
creamy - white 
hue as that of 
the blossoms, 
and their gh> 
b u 1 a r abdo- 
mens mimic 
the unopened 
buds (of which 
there are many 
in each clus- 
ter) not only 
in color but in shape and size. These spiders spin no 
web, depending upon strategy to secure their prey, 
and live upon their insect visitors. Later in the sea- 
son spiders apparently identical with these, except in 
color, are found in the blossoms of the Orchis macu- 
lata. The spiders found here have dark reddish- 
brown spots on the abdomen; and in the position usu- 
ally assumed by it, the Aranima, standing with de- 
pressed head, closely mimics in shape and size, in 
relative position, and a little way off in color, the 
dark purple pollinia of the flowers. Recent investiga- 
tions render it extremely probable that, as first sug- 
gested by Prof. Nottridge, as the season advances, 
these spiders change color, and that each successive 
change adapts them for concealment in the flowers of 
some particular plant. The Thomisus citrens poses it- 
self in the 
middle of a 
composite 
flower with 
legs expanded 
like its exte- 
rior ray. They 
have been ob- 
served in 
orchida- 
ceous flowers 
with their 
legs expanded 
horizon- - 
tally. Honey- 
bees as well 
as other i n - 
sects have 
been found in 
their murder- 
ous clutches. 

Brazil- 
ian birds, fly- 
catchers, dis- 
play a bril- 
liantly colored 
crest easily 
mistaken for a 
flower cup. In- 
sects, attract- 
ed by what ap- 
pears to be a 
freshly opened 
blossom, fur- 
nish the birds 
with food. An 
Asiatic lizard is entirely colored like the surface of 
the desert plains where it lives, except that at each 
angle of the mouth blooms a brilliant red folding of 
the flesh exactly resembling a little flower that grows 
in the sand. Insects lured" by the seeming flower are 
incontinently disillusioned when they settle upon it. 
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In the city of New York there are only 737,477 
white persons born of native parents. 
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EECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

ELECTRIC AUTOMATIC GAS LIGHTER 
AND SHUT-OFF.— H. J. Lyons, Guyandotte, 
W. Va. This invention relates to an electric 
automatic gas lighter and shut-off, Mr. Lyon's 
main object being to provide for igniting a 
plurality of burners stationed at different 
points and to provide for automatically shut- 
ting off the gas, so as to prevent the gas 
being turned on again under conditions of dan- 
.ger. The small motor in this contrivance may 
be made with permanent magnets so as to 
reduce the cost of the batteries to a minimum. 
An independent circuit can be added for the 
separate lighting of individual burners. 

SPHEROIDAL STRAIN.— L. Steinberger, 
New York, N. Y The invention relates to 
electrical strains, the inventor's more particular 
object being to produce a neat, compact, and 
efficient device capable of being used either 
with or without the outer envelope or insula- 
tion. The device is one very easily handled In 
machine shops, for the reason that the. link can 
be either drop-forged or cast from malleable 
iron. 

SINGLE-LINK STRAIN.— L. Steinberger, 
New York, N. Y. This Improvement belongs to 
Insulated electrical strains used for outdoor 
wiring, and more particularly to the production 
of a strain embodying a high degree of sim- 
plicity, neatness, cheapness, and general ef- 
ficiency. It further relates to the production 
of a strain in which there is virtually but a 
single "metallic link." 

SUSPENSION-FIXTURE.— L. Steinberger, 
New York, N. Y. The invention in this patent 
has reference to a suspension-fixture to be 
used in overhead-line construction for electric 
. railways, and more particularly as a device 
capable of serving as a turnbuckle, a strain, 
and a clip support ; and the object of the inven- 
tor is to produce a device capable of serving 
in one or more of the capacities mentioned. 



which the combustion takes place from above 
downward, comprises a container for the fuel, 
having openings for the introduction thereof 
and for the passage of air, and In which con- 
tainer the remaining embers can by means of 
a turning movement be pushed upward and 
spread out over the fresh fuel. 



Engineering Improvements. 

SUCTION-VALVE FOR COMPRESSORS.— 
E. A. Menking, Pittsburg, Pa. The present 
invention pertains more especially to spring- 
controlled puppet or suction valves, such as are 
employed in connection with cylinders of air, 
gas, or other compressors or the like; and 
the principal object is to provide a valve 
structure of this character which is effective 
. in operation and which may also be regulated 
with facility, whereby no hammering or noises 
are produced by the valve when the same is in 
use. 

RANGE-FINDER. — G. Griffith, San Fran- 
cisco, Cal. The object in view of the inven- 
tion is to furnish a new and improved range- 
finder for the use of surveyors, marine officers, 
and other persons and arranged to indicate the 
distance of an object from the observer located 
on land or sea without requiring calculations. 

PIPE. — O. Berger, Galveston, Texas. Stated 
broadly, this invention consists of arranging 
the fluid or gas conducting pipe within a larger 
pipe and special means whereby the inner 
pipe is concentrically supported, providing uni- 
form surrounding space between it and the 
outer pipe, adapted to receive insulating-pack- 
ing, or for effective flow or cold fluid around 
the inner pipe, according to whether its con- 
tents are to be cooled or heated. 

EXr*f,OSIVE-ENGINE.— W. Walke, Joplin, 
Mo. Mr. Walke's invention has reference to 
improvements in explosive-engines of the two- 
cycle class, the engines being adapted for serv- 
ice in either a horizontal or a vertical posi- 
tion. The engine has its parts arranged for 
operation in a manner to minimize the vibra- 
tion of the structure, thus especially adapting 
it for service on motor driven vehicles. 

MOTOR. — J. W. Garrett, New York, N. Y. 
The inventor's improvement in this patent re- 
fers particularly to that class of motors known. 
as "gas" or "explosive" motors, his object being 
to provide a simple and inexpensive means for 
converting a steam or similar pressure engine of 
the ordinary slide-valve type into a gas-motor 
of high power. 

BOILER-SETTING.— S. W. Davis, Pickens, 
W. Va. In this case the invention resides in 
a manner of constructing walls adapted espe- 
cially for covering or setting boilers, although 
it is applicable to various other purposes, as 
will suggest themselves to skilled mechanics — 
for example, it could be used in wall construc- 
tion in the art of house-building. 



Hardware. 

PERMUTATION-LOCK.— R. L. Benton and 
W. R. Benton, Sallda, Col. The object claimed 
in this Invention is the provision of simple 
novel details of construction for a lock that 
adapt it for reliable service to secure a door 
in closed adjustment, dispense with a key, 
and which is devoid of accessible openings, 
thus preventing the use of explosives for de- 
stroying the lock when it Is In locked condi- 
tion. 



Heating Apparatus. 

FIRE-BOX FOR FIREPLACES.— J. J. M. 
Langb, Svendborg, Denmark. The design In 
this Invention Is to retain the advantages and 
avoid the drawbacks in well-known types of 
slow-combustion stoves. This result is obtained 
by the fact that the improved fireplace, in 



machines and mechanical Devices. 

HOIST, RAISED TRACK, AND DUMPING 
DEVICE. — W. R. Strickler, Jewell, Kan. 
The object of this device for loading hay, grain, 
and other materials into barns or other build- 
ings and places, is to provide an improved 
horse-power hoisting device, very effective and 
automatic in operation, and arranged to utilize 
the power applied to the fullest advantage, 
and to automatically trip off a load and cause 
return of the load-carrier to the starting posi- 
tion. 

ICE-MAKING MACHINE.— R. F. Learned, 
Natchez, Miss. The improvement relates to 
machines of that class wherein water is frozen 
into blocks of ice in suitable cans ; and relates 
more particularly to apparatus wherein air or 
gas is admitted to the water during the freez- 
ing operation in order to deaerate the water 
and to produce a solid and practically, core- 
less block of commercial ice. Such an ap- 
paratus is disclosed by a prior application for 
a patent by Mr. Learned. 

APPARATUS FOR RAISING LIQUIDS 
FROM WELLS. — T. F. Moran, of De Young, 
and F. J. Moser, Kane, Pa. The invention re- 
lates to apparatus for raising liquids from 
wells, and more particularly to apparatus of 
the kind used in the oil regions for raising 
liquids, such as oil and water, from oil-wells. 
It also relates to mechanism for cleaning the 
sand and other impurities from the well, and 
also to render the main valve, used in the 
bottom of the well, more readily accessible. 

WORD - COUNTING ATTACHMENT FOR 
TYPE-WRITERS.— J. G. Coleman and L. 
Wilhite, Cleburne, Texas. The present inven- 
tion relates to improvements in word-counting 
or registering attachments for type-writing ma- 
chines, the object being to provide a device 
for this purpose of simple construction that 
may be readily attached to the machine and 
by means of which the number of words printed 
will be accurately indicated. 

SPOOL-CUTTING LATHE.— G. A. Ensign, 
Defiance, Ohio. Mr. Ensign's invention has 
reference to woodworking machinery ; and the 
inventor's object is to provide a new and im- 
proved spool-cutting lathe more especially de- 
signed to finish roughened-out spools in a very 
simple manner, rendering the spools uniform in 
shape and finish and allowing the finishing of 
spools of different shapes and sizes. 

WAVB-MOTOE.-J. C. Hergenhan and C. C. 
Von Der Ahe, New York, N. Y. x_ this patent 
the invention relates to certain novel and use- 
ful improvements in the construction of an 
apparatus designed to utilize motion imparted 
by waves. The object is the provision of a 
mechanism which may be readily assembled 
upon a hull or float of the desired character 
and which shall be so constructed that it shall 
be positive in its operation and simple in con- 
struction. 

MECHANICAL MOVEMENT.— J. H. Hus- 
sey, Spokane, Wash. Broadly stated, this in- 
vention comprises mechanism interposed be- 
tween the driving power and the work it op- 
erates upon whereby the power derived from 
a reciprocating motor is evenly delivered to the 
work; Taking for illustration the commonest 
form of motor now in use, the steam-engine, it 
is well known that the power derived there- 
from is delivered with constant variation, ac- 
cording to the position of the crank-shaft of the 
engine, position of the piston, etc. 



Of Interest to Farmers. 

MACHINE FOR LOADING AND STACK- 
ING HAY OR THE LIKE. — S. Mitsch, Wood- 
bine, Kan. One of the principal objects of the 
improvement is to provide means whereby hay, 
grain, or the like may be loaded upon the 
machine while the latter Is in motion, and 
also to furnish means whereby the elevation 
of the load is effected during the movement 
of the apparatus toward the stack. 

SACK-SCALE. — G. A. Archambault, Clare, 
Mich. Comprised in this Improvement is a 
supporting-frame which is capable of adjustable 
attachment to a bin, wagon, or the like, and 
which carries a scale-beam. To the beam is 
attached the bag-holding device. By means 
of this invention grain may be shoveled readily 
into the bag and at the same time weighed, 
after which the bag may be tied and a second 
filled, the work being carried on quickly and 
conveniently. 

PLOW. — J. N. Hatcher, Mokane, Mo. The 
purpose in view in this improvement is the 
provision of a plow that may be readily 
changed to form either a sulky or walking 
plow, as may be desired, and, further, to pro- 
vide, in connection with the plow, a soil-cut- 
ting or turning disk or moldboard so attached 
that it may be swung to operate on either side 
of the plow. 



novel and useful improvements in a device for 
uniting cylindrical pipes, and in particoiar to 
thin-walled pipes and butt-joints — such as are 
used for air-conduits in mines and for other 
places. This clamping-band for pipes can be 
manufactured in great quantities at compara- 
tively little expense. 

BUMPING-SCREEN.— H. L. King, Denver, 
Col. This is a screen for classifying and siz- 
ing ores in milling. The invention includes, 
in connection with a supporting frame, screen- 
hangers located below the weight of a screen- 
body and so disposed relatively to the main 
frame and the screen whereby a vertical roll- 
ing movement of the screen is effected simul- 
taneously with the longitudinal movement or 
thrust thereof. 

TREATMENT OF ORES CONTAINING 
GOLD, SILVER, COPPER, NICKEL, AND 
ZINC. — H. Hirsching, San Francisco, Cal. 
This is a process whereby the metals of 
complex and refractory ores and tailings can 
be extracted, and more especially gold, silver, 
copper, nickel, and zinc can be produced sepa- 
rately and economically. The process is a 
continuous hydrometallurglcal process, using 
as a solvent water, ammonia, and compounds 
thereof, and is carried on in a simple appa- 
ratus for which a separate application has 
been filed by Mr. Hirsching. 



Of mining Interest. 

SHEET-METAL CLAMPING-BAND WITH 
INCLINED LOOSE DISPLACEABI..E JOINT 
FOR PIPE-UNIONS. — E. Wirtz, Schalke, Ger- 
many. This Invention has relation to certain 



Pertaining to Vehicles. 

VEHICLE FRAME AND DRIVING AXLE 
GEAR. — George R. Boulding, Weils, Nev. 
Mr. Bouldlng's invention provides means of 
connecting the front as well as the rear axle 
of an automobile to the driving motor. This 
is permitted by the use of an improved type 
of Swivel hub whereby the wheels may be 
steered independently of the front axle, and 
the outer wheel may turn faster than the in- 
ner one in turning a curve. The frame of the 
vehicle is so constructed that the vehicle will 
ride easily over an uneven road with all four 
wheels continuously in contact with the 
ground. 

REACH OR COUPLING-POLE FOR VE- 
HICLES. — J. Preuitt and C. W. F. Glander, 
Wahpeton, N. D. The principal object of this 
invention is the provision of a reach or 
coupling-pole for wagons and similar vehicles 
which is extensible as to length, whereby the 
same may be adapted to vehicles in which 
variations may exist in the relative distance 
between the axles thereof or between the rear- 
ward axle and the usual bolster above the for- 
ward axle of the vehicle. 

SPROCKET-TOOTH.— R. O. Wigley, Brew- 
ton, Ala. In the present case the improvement 
consists in making the central tongue of a 
sprocket detachable from the fork portion and 
securing it within a socket of the fork portion 
by the same bolt which fastens the sprocket 
to the wheel. By this construction a great 
saving in sprockets is made, for as the pulling 
strain and wear come only on' the central 
tongue it is only necessary to renew the tongue 
or to take it out and turn it around without 
having to cast away or change the position 
of the entire sprocket. 



purpose of this Inventor is to provide means 
used in connection with a circular or other 
form of base for folding and creasing galloons, 
bindings, tapes, and ribbons of paper and other 
material through the medium of which means 
the material may be taken from the base in 
either a folded or creased condition or in its 
usual flat condition. 

PERMANENT HAT-PIN AND LOCKING 
ATTACHMENT.— C. C. G. Wolpers, New 
York, N. Y. The intention of this improve- 
ment is to provide a pin which while removable 
from the hat is adapted to remain as long as 
the hat is in continued use or even thereafter 
and to provide the pin with one or more comb- 
sections removably applied thereto adapted 
to enter and take up such a binding engage- 
ment with the hair when the hat is placed 
upon the head and the pin is properly turned 
as to hold the hat in place. 

CONDUIT OR CULVERT.— L. Lane, Toledo, 
Ohio. In carrying out this invention Mr. Lane 
has particularly in view a structure, the parts 
of which may be readily shipped from point 
to point in sections or detached portions and 
may be quickly and easily assembled and bound 
or held in such assembled position through 
the medium of his improved devices. 

Note.— Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



Business and Personal Wants. 



READ THIS COLUMN CAREFULLY.- You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party deslr- 
ing the information. In every rase It is neces- 
sary to give the number of the inquiry. 
MUNN & CO. 



Railways and Their Accessories. 

METALLIC RAILROAD -TIE. — J. K. 
Thoma, Cooperstown, N. Y. The purpose of 
this inventor is to provide a metallic tie for 
railroads so constructed that rails of any 
description will be firmly held in place and 
the locking device for the rails utilized not 
only to hold the rails upon the ties, but also 
to anchor the ties and to prevent the ties 
and rails from creeping or moving from their 
set position. 

CAR-DOOR. — F. L. Monson, Christine, N. 
D. In this patent of Mr. Monson the inven- 
tion has reference particularly to doors for 
grain-cars, and the object of the improvement 
is to provide a metal door of very light ma- 
terial, and therefore easy to handle or oper- 
ate, and, further, to provide means to^ make 
the door grain-tight. 

DERAILER. — M, P. Layton and J. W. Van 
Doren, Minonk, 111. In this case the in- 
vention relates to a device for running rail- 
way rolling-stock from the rails. It is ap- 
plicable in various connections, particularly 
on sidings or switches, so as to .prevent the 
cars on the switch from being run back acci- 
dentally onto the main track. The entire 
action of the derailer is automatic. 



miscellaneous. 

HALTER. — J. G. Lewis, Fairfield, Neb. 
Mr. Lewis has invented an improvement re- 
lating to halters, which is a simple, neat, and 
efficient device composed entirely of two pieces 
of rope and readily adjustable to the heads 
of different-sized horses. His device also al- 
lows considerable freedom to the jaws of the 
animal, and it can be operated by a farm hand 
of ordinary intelligence. 

REMINDER.— V. Sterki, New Philadelphia, 
Ohio. This contrivance Is an instrument for 
reminding persons of business engagements and 
other events desirable to be borne in mind. The 
device is equally serviceable for business men, 
doctors, lawyers, ministers, teachers, states- 
men, and politicians. It may be advantageously 
used in the home, especially by people having 
many social duties. 

FOLDING AND CREASING DEVICE.— H. 
R. Plimpton, 2d, Newton Center, Mass. The 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 4479.— For manufacturers of 
tobacco, cabbage or tomato planters. 

Autos.— Duryea Power Co., Reading, Pa. 

Inquiry No, 4480.— For makers of launches from 
16 to :M feet. 

For mining engines. J. S. Mundy, Newark, N. J. 

Inquiry No. 4481.— For manufacturers of coiled 
wire belting. 

Morgan Emery wheels. Box 517, Stroudsburg, Fa. 

Inquiry No. 448'J.— For manufacturers of novel- 
ties of papier mac-he, fibre, etc. . 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 4483.— For owner of patent for dust- 
less cleaning of rooms. . 

Handle & Spoke Mcby. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 4484.— For machine for turningwood 
handles for bucket bailing, tub handles, etc. 

Mechanics' Tools and materials. Net price catalogue. 
Geo. S. Comstock, Mechanicsburg, Pa. 

Inquiry No. 4485.— For makers of furnaces for 
melting, casting, etc. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 4486.— For a plant for the manufac- 
ture or wood charcoal and pyroligneous acid. 

Let me sell your patent. I have buyers waiting. 
Charles A. Scott, Granite Building, Rochester, N. if. 

Inquiry No. 4487.— For manufacturers of an in- 
side tube cutter. 

Machinery designed and constructed. Gear cutting. 
The Garvin Machine Co.,149 Varlck, cor. Spring Sts. . N.Y. 

Inquiry No. 4488.— For makers of wind mills. 

The largest manufacturer in the world of merry-go- 
rounds, shooting galleries and hand organs. For prices 
and terms write to C. W. Parker. Abilene, Kan. 

inquiry No. 4489.— For firms that manufacture 
and supply dealers or jobbers with electric iusples. 

1'be celebrated " HornsDy-Akroyd" Patent Safety Oil 
Engine Is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

Inquiry No. 4490.— For the manufacturers of 
Prof. Wingren's electric insoles. 

Contract manufacturers of hardware specialties, ma- 
chinery, stampings, dies, tools, etc. Excellent market- 
ing connections. Edmonds-Metzel Mfg. Co., Chicago. 

Inquiry No. 4491.— For makers of steam motor 
cars. 

Manufacturers of patent articles, dies, metal stamp. 
Ing, screw machine work, hardware specialties, machin- 
ery and tools. Quadri„.i Manufacturing Company, 18 
South Canal Street, Chicago. 

Inquiry No. 44 92.— For makers of petroleum 
launches, having a seif-starting engine. 

wanted.— A gas producer engineer or draftsman 
familiar with construction and operation of gas pro- 
ducer. State experience. Weber Gas and Gasoline 
Engine Co., Kansas City, Mo. 

Inquiry No. 4493.— For all sorts of electric dyna- 
mos for lighting, nickel, and electroplating purposes. 

XW Send for new and complete catalogue of Scientific 
and other Books for sale by Munn &Co., 361 Broadway, 
New York. Free on application. 

Inquiry No. 4494.— For makers of foot power 
launches. 

Inquiry No. 449«.-For manufacturers of Al- 
mond's flexible metallic tubing. 

Inquiry No. 4496.— For a machine for filling a i- 

ounce bottle with tooth powder- 
Inquiry No. 4497. -For a machine for labeling 

bottles. 

Inquiry No. 4498.— For tbe name and address of 
the builders of tbe " Essex " bot air engines. 

Inquiry No. 4499.— For makers of electric motor 
wheel chairs. 

Inquiry No. 4500.-For makers of lumber planers 
and matchers. 

Inquiry No. 4501.— For makers of adding ma- 
chines. 

Inquiry No. 450'i.— For makers of a light die 
press which will bolt to the bench, and will punch out 
4-incb round checks of thick press board, cardboard, 
light brass and heavy tin. 

Inquiry No. 4.103.— For machinery for rolling out 
gum or manufacturing chewing gum. 
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and Queries. 



HINTS TO CORRESPONDENTS. 

Karnes and Address must accompany all letters or 
no attention will be paid thereto. This Is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or In this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised In our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general Interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(9157) R. A. N. says: 1. What appar- 
atus is necessary to install telephone apparatus 
en a telegraph line? We wish to use only 
transmitters and receivers and such other as 
is necessary, using the telegraph battery as 
battery for the ^telephone. A. To use a 
telegraph line with a telephone it is only 
necessary to attach the transmitter and re- 
ceiver to the line. The telegraph battery will 
answer for both services. The sounder may 
answer for tne calling apparatus. 2. There 
is anotner telephone line on our poles ; why 
is It that we can hear them talking while the 
lines are 18 Inches apart? A. What you hear 
from one line to another is called "cross talk." 
It is due to the electric waves which till the 
space around the wire. 3. When the lines get 
crossed we can. hear them talk by putting an 
ear close to the sounder. Why Is it? A. The 
sounder of a telegraph has long been known 
to be able to receive a telephone message. It 
is because the sounder Is affected by the waves 
and vibrates just as the diaphragm of the re- 
ceiver does. 4. I have read that the electri- 
city flows around the surface of a wire and 
not through it. A. Electricity of very high 
voltage, as that of the lightning, does not pene- 
trate a wire, but flows on its surface. This 
Is not the case with the current from a battery. 
It penetrates the metal and goes through the 
wire. 5. 'Will a rusty wire offer more resist- 
ance to its passage than a galvanized wire? 
A. From the answer to the la.st question you 
will see that if a wire is rusty upon its sur- 
face only, It can conduct electricity as well 
as if bright ; but if the wire is so much rusted 
that its body is reduced by the rust, It is 
equivalent to a wire of the size of its unrusted 
portion, and cannot conduct electricity as well 
as one unrusted, of its former full size. 

(9158) M. E. C. asks: I wish to put 
a telephone line from our house to one of our 
greenhouses a distance of about 320 feet. Will 
you please tell me the best way of running the 
wires underground? Are the lead-incased wires 
durable enough to be buried directly in the 
ground or should they be run through pipes? 
A. The lead-incased cables can be run by laying 
them directly In the earth. They are very 
durable unless a break occurs in the sheatu. 
To prevent Injury from this cause, it is better 
to use the cable with a core saturated with 
an insulating substance which repels moisture. 
These can be obtained with one or more pairs 
of conductors. 

(&159) A. H. F. says: I would like 
for you to answer these inquiries either by 
letter or through your Notes and Queries col- 
umn. I would like to know at what speed a 
trolley can be run constantly or can it be run 
at the rate of 60 or 70 miles an hour, with 
stops at about 35 or 45 miles, without injury 
to the wires or trolley contacts, such as pulleys. 
I think it is impossible to run a trolley and 
keep proper contact at the rate as stated above. 
Can you tell me what line, and where the 
highest speed is run and what distance runs 
are made without stops of about 35 or 45 
miles? A. Trolley cars can be run constantly 
at any speed which they can attain at any 
time, if the roadway Is safe and there is no 
break-down. There is nothing to prevent this 
in the trolley wheel or shoe of the contact with 
the third rail. Forty to fifty miles per hour 
has often been - made for a short time, but 
cannot be maintained on any road because of 
stops and grade crossings with highways. An 
experimental track is In existence in Germany 
upon which over 100 miles an hour has been 
made. If there was any need of such a road 
electrical engineers would undertake to build 
and operate an express road with 60 miles per 
hour and stops at any Interval desired. But 
there is no one to put up the capital for such 
a road, since it is not needed at present. 

(9160) J. E. J. says: There are sev- 
eral gasoline engines in this town and the 
spark or battery gives us more trouble than 
a little. Will you please answer in Notes and 
Queries what is the best battery, liquid or dry, 
for a small (1*4 horse power) engine. Have 
you a Supplement that gives full information ? 
A. Dry cells are usually employed for sparking 
gasoline engines. See Hlscox's "Gas Engines" 
for a full treatment of the matter ; price $2.50 
by mall. 



NEW BOOKS, ETC. 

Chemisch-technisches Rezeptbuch fueb 
die gesamte metallindustrie. von 
Heinrich Bergmann. Vienna : A. 
Hartleben. 1903. 12mo. Pp. 327. 
Price, $1.50. 
Mr. Bergmann has collected a great number 
of recipes which should be of value to the me- 
tallurgist, particularly since the recipes which 
he has gathered are such as have proven them- 
selves of practical value. 

Emery Grinding Machinery. A Text 
Book of Workshop Practice in Gen- 
eral Tool Grinding and the Design, 
Construction, and Application of the 
Machines Employed. By R. B. Hodg- 
son, A.M., I.M.E. London : Charles 
Griffin & Co., Ltd. Philadelphia: 
J. B. Lippincott Company. 1903. 
12mo. Pp. 180. 
An emery grinder is one of the most useful 
tools a shop can have, especially as a money 
saver. The present volume is an admirable 
contribution to the literature of money ma- 
chine shop work. Unlike many English tech- 
nical books, American practice Is far from 
being neglected, and many of the best Ameri- 
can types are shown. 

Wood. A Manual of the Natural History 
and Industrial Applications of the 
Timbers of Commerce. By G. S. 
Boulger, F.L.S., etc. London : Ed- 
ward Arnold. New York: Longmans, 
Green & Co. 1902. 16mo. Pp. 369. 
66 illustrations, 3 plates. Price, 
?2.60. 
About 750 woods are enumerated in this ex- 
cellent book, including most of those which are 
practically known in general commerce. The 
information is of a very practical nature, 
dealing with the weights of wood, their hard- 
ness and color, odors and resonance, the de- 
fects of wood, seasoning of wood, the uses of 
wood, and a complete catalogue and an excel- 
lent bibliography. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

August ii, 1903, 

AND BACH BEARING THAT DATE. 

I See note at end of list about copies of these patents. I 



Acids, apparatus for making sulphuric or 

other, I. G. Graham , 736,087 

Advertising novelty, W. A. Demmon 735,720 

Aerated liquid dispensing apparatus, J. J. 

McLaughlin 736,000 

Air brake automatic safety stop, Hughes & 

Roche 736,262 

Air brake connection, Feust & Wright 735,735 

Air brake, railway, P. Jacobson... 735,981 

Air compressor cylinder water Jacket, J. H. 

Herfon 736,254 

Air compressor governor, J. H. Herron 736,253 

Air inlet for sanitary ventilation of the 

drainage systems of houses, buildings, 

etc., fresh, G. Cody 736,220 

Alimentary paste drying apparatus, J. Al- 
loa tti 735,931 

Alloy and making same, A. Ramsdell 735,819 

Ammunition hoist for ordnance, Dawson & 

Home 736,075 

Amusement device, A. Seyfried 736,305 

Anchor stowing mechanism, ship, J. Kidd. 735,985 
Anesthetics, device for administering, G. L. 

Bennett 736,059 

Animal trap, G. F. Bberhard 735,957 

Atmosphere, apparatus for automatically 

controlling the humidity of, O. E. Boggs 735,856 
Atomizing and carburetting device, W. Sams 736,157 

Automobile driving gear, K. G. Johnston 735,774 

Axle, vehicle, J. T. Renter 735,984 

Awning operating mechanism, M. F. Wiede- 
mann 736,046 

Bail ear, vessel, J. F. Vogt 736,179 

Baking iron, wafer, Rifkin & Getzoff 736,155 

Baling machine, straw, G. J. Freese 736,084 

Ball. See Golf ball. 

Balls, making hollow, C. Davis 736,229 

Banana shipping case, F. Schmitz 735,828 

Bank, E. W. Buechling 735,940 

Bark removing machine, J. Moreau 735,793 

Bath seat, W. H. Silver 736,032 

Bathing apparatus, portable, L. V. Gray... 736,089 
Batteries, treating load plates for use in 

secondary, C. J. Reed 735,820 

Battery electrolytes, composition of matter 

for, Peto & Cadett 735,808 

Battery plate and making same, secondary, 

A. F. Clark 736,217 

Battery separator, secondary, A. F. Clark.. 736,216 

Bed, C. A. Needham ■ 736,139 

Bed, J. Wyssa 736,188 

Beehive, F. Danzenbaker . . 736,226 

Beet digger, T. F. Fltzsimmons 735,736 

Bending machine or tool, B. S. Peard 736,145 

Bicycles, etc., variable gearing for, F. 

Mitchell 736,129 

Binder, W. C. Walker 735,847 

Binder, temporary, M. P. Jackson 735,879 

Binder, temporary, J. W. Harsha 735,973 

Blotting pad, W. A. Murray 736,289 

Blowers or pumps, impeller for rotary, H. A. 

Wainwright 736,039 

Boiler or other furnace, G. C. Way 735,849 

Boiler superheater, C. Gottwald 735,871 

Bolting machine, undulatory, E. R. Draver. . 735,730 

Book, Index, Seidensficker & Neligh 736,159 

Books, etc., machine for trimming, E. B. 

Stimpson 736,166 

Boot calk, A. B. Lipscomb 736,121 

Boring machine, A. M. Newell 735,896 

Bottle cap, E. Norton 736,001 

Bottle filling and sealing machine, E. D. 

Schmitt 735,911 

Bottle, hot water, J. Holland 735,876 

Bottle, nursing, M. Cantwell 735,707 

Bottle soaking machine, S. Volz 736,037 

Bottle washing machine, Busch, Gull & 

Barry 736,209 

Bottle washing machine, V. Lapp 736,272 

Bow, J. J. Adams 736,051 

Bowls, manufacture of integral stems and 

bases for blown, C. G. Drew 735,732 

Box, A. Gallo 736,244 

Box or receptacle, I.. H. Rogers 736,021 

Bracket. See Shade and curtain bracket. 
Brake coupling, automatic fluid pressure, 

Kelley & Colvtn 735,884 

Branding iron, A. A. Phipps 736,149 

Bricks, etc., apparatus for drying, C. Ber- 

henke 736,060 

Brooder, E. Schill 735,827 

Broom hanger, W. S. De Woody 735,725 

Brush, M. McCarthy 735,797 

Brush, automatic screen, M. R. Crofoot.... 735,713 



Brush -back drilling and filing machine, C. E. 

Flemming 735,737 

Brush, electric, C. T. Richmond 736,154 

Building block, H. E. Goodwin 735,870 

Buildings, construction of hospitals, sanato- 

riums, or other, D. Sarason 736,158 

Burglar alarm and sash lock, Handy & Hos- 

f ord • 735,872 

Burial receptacle, J. C. F. McGriff 735,998 

Camera back, reversible, F.-B. Case 736,212 

Camera feeding device, magazine, Fyfe & 

Odquist 735,746 

Camera focusing hood, La May & Whitlock 736,271 

Camera, photographic, F. B. Case 736,211 

Camera, sketching, Beebe & McFarland 735,697 

Cameras, connection for the swinging ele- 
ments of, F. B. Case 736,213 

Can bodies, manufacture of key-opening 

tongued tearing strip, B. H. Larkin 735,783 

Cans, manufacture of key-opening tongued 

tearing strip, G. W. Weber 735,850 

Candle, ornamental multiple, W. S. De 

Woody 735,724 

Candy, pulling, C. Thlbodeau ■ 736,313 

Cap or cartridge receptacle, J. W. Grubbs. 735,757 

Car-coupling, P. Baker 735,695 

Car coupling, W. S. Lee 735,888 

Car coupling, J. C. Yelser 736,330 

Car loader, D. H. Claudon 735,858 

Car sign, removable street, Coleman & 

Harner : 735,946 

Car wheels, molding, A. F. Howe 736,102 

Carbon tetrachloride C. Combes 735,948 

Card holder, S. H. Owens 735,802 

Carriage top operating device, J. H. King. 735,779 
Cartons or the like, machine for setting 

up and filling, W. H. Doble 736,237 

Cast steel wheel, T. B. Zell 736,190 

Caster, C. Stengel 735,838 

Centering, hanger for temporary, G. B. 

Waite 736,040 

Cetyl-giiiiacyl and making same, M. W. 

Beylik 736,061 

Chain and sprocket wheel therefor, drive, 

F. V. Hetzel 736,256 

Change making apparatus, J. W. Munson.. 736,133 

Check and sales slip holder, W. Morton 736,288 

Chocolate manufacturing machine, E. P. F. 

Magniez 735,890 

Circuit breaker, E. P. Warner 736,041 

Clamp, J. Turck 736,174 

Clipper, hair, M. S. Black 736,198 

Cloth cutting machine, E. M. Waring 735,848 

Clothing hanger, T. D. Sugrue 736,171 

Clutch, friction, R. M. Phillips 735,811 

Clutch, hoisting machine, P. F. Dundon... 735,862 

Coal hoist, G. Gillfoy 735,965 

Coal or other materials, classifying appa- 
ratus for, F. Blanc 735,855 

Coffee concentrate and making same, S. 

Kato 735,777 

Coil spring, V. Meyer 736,333 

Coin detective, G. W. Brown 735,702 

Coin holder, P. C. Fish 736,080 

Coke conveyor, E. G. B. Korting 736,115 

Coke oven door, G. D. Macdougall 736,281 

Collar shield, horse, B. F. George 735,747 

Collar throat brace, horse, J. H. Miller... 736,128 
Combing machine, wool, Jackson & Thomp- 
son 735,980 

Commutator brush, c. Wirt '736,048 

Concentrator, I. Sutton 736,309 

Concrete building blocks, machine for manu- 
facturing hollow, Borst & Groscop .... 735,938 
Concrete construction, steel, w. W. Guest.. 735,759 

Concrete mixer, L. G. Haase 735,970 

Conveyor, A. J. Webster 735,921 

Conveyer apron, S. G. Touchstone 736,315 

Cooker, steam, E. C. Peters 735,806 

Copy holder, W. H. Peak 736,005 

Cork retainer, W. E. Brown 736,202 

Corn fodder shredder, W. H. Beidler 736,196 

Corset, N. Temple 735,843 

Corset, T. Schottlander 736,029 

Cotton gin, A. M. Dastur .......... .. .. 736,227 

Cover, culinary vessel, J. Stone 736,169 

Crate, folding, B. K. Boyd 735,939 

Crossing and double slip switch with mov- 
able center point, combination, Lee 

& Moore 736,119 

Crusher. See Ore crusher. 

Crutch arm rest, H. S. Cole 736,072 

Cultivator, S. P. Kimball 735,886 

Cultivator, w. R. Knaub 736,113 

Cultivator, vineyard or orchard, I. B. Kil- 

gore 735,986 

Current motor, alternating, F. L. O'Bryan. 736,292 
Cutters, mechanism for driving and adjust- 

lng rotary, C. R. Gabriel 736,243 

Demonstration and Instruction strip, com- 
bined, F. A. Glidden 735,749 

Dental mixing tablet, J. N. Woolverton 735,929 

Dental mouth prop mirror, and tongue pro- 
tector, W. Hare 735,762 

Dental tool, G. B. Hough 736,101 

Desk, portable, J. B. Elliott 735,865 

Desks, support for attachment to, W. J. 

Bell 735,853 

Dish washer, J. Strelitzer 735,840 

Display cabinet, J. L. Tandy 736,311 

Display rack, T. Rabe 736,296 

Display stand, C. F. Nye 736,141 

Diving apparatus, Petrie & Martin 735,809 

Door check and spring, O. C. Rlxson 735,822 

Door locking attachment, W. H. Gartz 735,962 

Door, sliding, J. J. Hennessey 735,766 

Door, sliding, E. E. Manter 736,124 

Double and swingle tree, A.. C. James 735,982 

Draft equalizer, F. Bahler 736,191 

Draft gear, friction, A. Chrlstianson 736,071 

Dress suit cases or trunks, strap holder for, 

I. Blenenstock 735,698 

Dress supporting pin, C. Metternich 73 .1 S 

Drier, J. H. Morong 735,895 

Drying apparatus, laundry, J. Lingo 736,274 

Drill device bearing, O. A. Poirier 735,815 

Drilling machine, A. Marek 736,284 

Dust collector, W. A. Derby 735,954 

Dust collectors, etc., dust proof Joint pack- 
ing for, H. C. Draver 735,731 

Dye, substantive sulfur, Julius & Reubold.. 735,775 
Dynamo gearing for railway vehicles, H. 

Weston . .'. 736,183 

Edging for open work goods, S. Borton 736,200 

Egg beater, Smith & Sherwood 736.161 

Electric battery, H. Halsey 735,971, 736,248 

Electric brake,' G. A. Le Fevre 736,120 

Electric circuits, mercury safety attachment 

for, E. Mies 736,127 

Electric coil, R. Varley 736,319 

Electric currents for electrolysis, apparatus 
for the generation and application of, 

F. E. Elmore 736,331 

Electric distribution regulating system, L. 

Lyndon 736,280 

Electric heater, J. F. McElroy 735,798 

Electric motor control, F. A. Merrick 735,893 

Electric switch, H. O. Swoboda 735,841 

Electric switch, C. C. Gould 735,966 

Electrical coil, R. Varley 736,177 

Electrical distribution regulating system, 

L. Lyndon 735,990 

Electrical machine synchronizing apparatus, 

P. M. Lincoln 735,786 

Electrical switch, R. L. Border 736,063 

Electricity, generating, J. H. Reid 736,016 

Electromagnet, A. Green 735,755 

Elevator frame, S. K. Dennis 735,722 

Elevator gate opening device, H..J. Guth.. 736,090 
Embossing or punching machine, H. easier:. 735,709 

Embossing press, C. Seybold 735,830 

Engine controlling means, Duryea & White. 735,863 
Engine igniting attachment, explosive, J. D. 

McFarland, Jr 735,997 

Engine sparking device, gas, J. M. Wilson.. 735,923 
Engines, rebound preventing device for gas, 

C. Schrotz 735,912 

Envelop, L. W. Prltzkow 736,014 

Eyelet setting machine. E. B. Stimpson . . 736,164 

Eyeleting machine, E. B. Stimpson 736,163 

Fastener, E. B. Stimpson . . 736,165 

Fastening, C. E. Morgan 735,794 

Faucet, mixing, Ross & Tollinger 736,023 

Feed mechanism, automatic, White & 

Duryea 736,325 

Feed water heater and purifier, R. D. H. 

Anderson , 735,693 

Feed water heater and purifier, C. K. Cun- 
ningham 735,715 



Feet, device for preventing flat, C. L. 

Darby 735,860 

Fence, D. F. Beard 735,195 

Fence feeder and crimper, wire, M. D. Tay- 
lor 735,842 

Fence post, J. & W. H. Beazley 736,058 

Fence post, F. J. Peterson 736,147 

Fence post, I. M. Warner 736,322 

Fence stretcher, wire, I. M. Warner 736,323 

Fencing, wire, W. Grattan 736,088 

File, account, E. T. Randle 735,907 

File cabinet, C. Kline 736,268 

File, paper, S. Chiger 735,710 

Filter, L. B. Skinner 735,834, 735,835 

Filter, G. W. Johnston 736,107 

Fire escape, E. Banhagel 736,056 

Fire ladder, and .escape means, combined, W. 

Hubartt 736,104 

Fires, automatic sprinkler for extinguish- 
ing, J. G. Grimsley 735,756 

Firearm sight, C. Huber 735,771 

Fish opening and cleaning machine, T. 

Morris 735,914 

Floor construction, J. Trunzer 736,316 

Flooring, boarded ceiling, etc., separable, 

P. B. Gullhou 735,969 

Flue scraper, P. F. Vogt 735,846 

Fluid pressure engine, M. N. Forney, 

735,739 to 735,741 

Fluid transfer switch, E. A. July 735,881 

Folding box or crate, J. W. Prasky 735,906 

Folding chair, T. W. Washburn 736,180 

Freezing the ground, C. Sooysmith 736,308 

Fruit gatherer, L. Scarbrough 736,028 

Fuel, manufacturing artificial, H. C. B. 

Forester 736,083 

Furnace distributor, blast, J. Cook 736,074 

Furnace door, J. S. Cooper 736,222 

Furnaces, apparatus for feeding pulverized 

fuel to, J. E. Baldwin 735,932 

Furnaces, etc., attachment for, A. G. In- 

galls 735,772 

Furniture fixture, C. Franck 735,961 

Fuse apparatus, protective, W. L. Richards. 736,019 

Fuse box, electric, J. J. Wood 736,049 

Fused substances, apparatus for the electro- 
lysis of, C. W. Roepper 736,020 

Gage. See Track gage. 

Gage, F. T. Cable 736,067 

Game and toy, W. Maxwell 735,789 

Game apparatus, C. M. Mumford 735,995 

Garment hanger, I. Scott .. . . 736,030 

Garment hanger, M. E. Pike 736,150 

Gas battery, J. H. Reid '. 736,017 

Gas engine, H. H. Mulherin 736,132 

Gas engine, E. B. & L. S. Cushman 736,224 

Gas fixture, Smith & Warhurst 735,837 

Gas furnace, P. S. Harvey 735,765 

Gas generator, acetylene, J. McLean 735,800 

Gas generator, acetylene, W. F. Bolly 735,937 

Gas heated comb, R. D. O. Johnson 736,266 

Gas heater, J. c. Goodwin 735,751, 735,752 

Glass making, wire, Swearer & Toynbee.. 736,310 
Glass ornamenting machine, J. M. Conroy . . 735,949 

Glass, working, O. A. Mygatt 735,786 

Glassware, apparatus for making, M. H. 

Hart 735,764 

Gold crowns, apparatus for swaging, Brewer 

& Burf elnd, reissue 12,143 

Golf ball, C. Davis 736,230 to 736,233 

Governor, N. Lombard 736,276 

Governor, centrifugal, N. Lombard 736,277 

Governor, engine, W. O. Worth 735,930 

Grain cleaning and scouring machine, H. C. 

Jeffers 736,264 

Grinding or polishing cone, L. G. Koenig,. 736,114 
Grinding tracers and tools for engraving 

machines, machine for, M. Barr 736,193 

Gripping device, B. w. Truscott 736,173 

Gums from trees, collecting, J. G. Gardner. 735,869 
Halter and bitching rope, combined, J. M. 

Little 736,275 

Hammer, Jinks & Davis 736,265 

Hand, artificial, H. Patton 736,144 

Harmonium stop key mechanism, c. Hesse,. 736,255 
Harvester binding mechanism, grain, S. K. 

Dennis 735,721 

Harvester, broom corn, I. O. Baxter 735,696 

Harvester, broom corn, J. W. Peifer 735,805 

Hat or the like, S. H. Meerza 735,790 

Hatch fastener, T. B. Armstrong 736,053 

Header, E. A. Johnston 735,983 

Heat, device for effecting the radiation of, 

F. T. Clark 735,945 

Heater, G. W. Brunner 736,203 

Heating apparatus, D. M. Horton 736,099 

Hemoglobin preparations, making, F. Hans- 
sen 736,250 

Hide fleshing machine, Lombard & Luce. . . . 736,278 

Hoisting machine, L. W. Delp 736,234 

Hopple, J. Fenstermaker 735,866 

Horses' eyes, apparatus for covering, C. 

A. P. von Winkler 735,924 

Hose and pipe coupling, A. Beatty 736,057 

Hose clamp, F. T. Lippincott 735,989 

Hose coupling, G. P. Jcnes 736,108 

Hose coupling, J. Whiteford .■ 736,184 

Hose handler and clamp, T. McGill 735,'799 

Hotel register, C. H. Harger 735,972 

Hydraulic drill, J. Higgins 735,768, 735,769 

Hydrocarbon burner, Jordan & Waller 735,880 

Hydrocarbon burner attachment, F. A. Rey- 
nolds 736,153 

Hydrocarbon vapor generator, J. F. Shelton. 735,831 

Incubator, C. B. Kenyon 735,885 

Incubator, O. W. Randolph 736,015 

Indicator lock, P. Yoe 736,189 

Ingots from molds, mechanism for stripping, 

W. H. Morse .* 735,795 

Inhaling apparatus, T. Kautz 736,111 

Inkstand, J. W. Jacobus 736,105 

Internal combustion engine, F. H. Glle.... 735,964 

Jack. See Logging Jack. 

Jewelry and producing same, W. A. Mai-- 

llet ; 735,891 

Jewelry cluster setting, H.- Levin 736,273 

Knitting frame, T. Lieberknecht. . . 735,988 

Knitting machine, automatic rib,- G. W. 

Ruth 735,910 

Knob, C. O. Noack 736,290 

Lace fastener, J: H. O'Brien .' 736,142 

Lace fastener, shoe, E. D.- Smith 736,306 

Lacing device for boots or shoes, etc., G. 

W. Johnston : 736,106 

Lamp, electric arc, T. L. Carbone 735,708 

Lamp, electric Incandescent, C. H. Carter. 736,069 

Lamp, gas, W. G. Midgley ' 736,287 

Lamp glowers, apparatus for treating elec- 
tric, M. W. Hanks 735,761 

Lamp glowers, making electric, M. W. 

Hanks 735,760 

Lamp sockets, making fiber Insulating lin- 
ings for Incandescent, O. E. Kennedy . . 735,778 

Lantern, magic, S. Hamburger 736v092, 736,093 

Latch, gate, H. C. Carter 735,857 

Lathe speed changing mechanism, auto- 
matic, J. P. Brophy .- 735,701 

Lattice or truss girder, etc., F. Vlsintini.. 735,920 

Leather finishing machine, C. Shepard 736,160 

Leather, ornamenting, Slade & Goldstein.. 735,836 

Lemon squeezer, R. L. Dorsey 735,728 

Lens carriage, laterally adjustable, F. B. '• 

Case 736,214 

Level and plumb, D. F. Collicutt 736,073 

Liquid cooler, M. A. Connor 736,221 

Liquid from liquid containing same, appa- 
ratus for separating volatile,- Erben & 

Wass ': 736,240 

Liquids, apparatus for drawing off or dis- 
pensing aerated or other, J. Fletcher.. 735,867 
Liquors, purifying alcoholic, J. Howden... 736,098 
Load retaining or releasing means for ve- 
hicles, D. McLaughlin .: : 736,138 

Load retaining or releasing means for ve- 
hicles, E. H. B. Knowlton 736,269 

Locomotive air feeding apparatus, - F. P. 

Busiel 736,066 

Logging Jack, J. G. Owen 735,897 

Loom shuttle, weaver's, E. G. Ferreira.... 736,079 
Loom warp stop motion, J. E. Lemyre .... 735,785 
Lubricant and making same, S. A. Smith.. 736,162 

Lubricator, H. James 736,263 

Mail bag fastener, J. W. Shallenberger 735,914 

Manure gatherer and loader, J. Peterson . . 735,807 

Mapping instrument, J. F. D. Schrader 735,829 

Massage lnplement, J. J. Grobe 735,968 

Measure, combination, E. H. Darsie 735,951 

Measure, tailor's tape, J. M. Adamson.... 736,052 



© 1903 SCIENTIFIC AMERICAN, INC 



14* 



Scientific American, 



August 22, 1903. 



Measuring cabinet, computing, E. J. Aus- 
tin 735,852 

Measuring illumination, D. Burnett 736,064 

Measuring tool, combination, C. E. Billings. 735,935 

Mechanical movement, G. H. Burpee 736,208 

Mechanical movement, J. W. Martin 736,285 

Memorize!-, M. E. Nicholl 736,140 

Metal extracting and ore lixiviating appa- 
ratus, Foster & Stringer 735,960 

Metal, producing uniformity of quality In 

molten, R. G. G. Moldenke 736,131 

Metal working apparatus, clamping device 

for electric, A. F. Rletzel 735,821 

Mile or sign post, L. Wegleln, Jr 736,181 

Milk cooler, C. R. Gibson 736,332 

Mine timber framing machine, Barnes & 

Smith 735,933 

Mixer. See Concrete mixer. 

Mop cabinet, H. H. Bonney 735,700 

Mop wringer. A. M. Burnham 736,065 

Motion reversing device, G. B. Tregurtba, 

reissue 12,144 

Movable furnace, Cook & Ferguson 735,712 

Mule, self-acting, Houget & Becker 736,259 

Music sheet for mechanical musical instru- 
ments, C. L. Davis 736,228 

Musical Instrument, key wind, B. Paris 735,803 

Nail holding device, G. Horton 735,877 

Nebulizer T. De Vilblss 735,723 

Nltro ana azo compounds, reduction of, M. 

Buchner 736,204 

Nltro compounds, reduction of, M. Buch- 
ner 736,205 

Nltro compounds, reduction of aromatic, M. 

Buchner 736,206 

Noodle cutter, W. S. De Woody 735,727 

Nozzle, T. M. Murphy 736,134 

Nozzle, variable exhaust, G. H. Gray 736,246 

Nut, lock, J. H. Martin 735,992 

NHt, lock, W. A. Whitney 736,326 

Nut or bolt lock, W. H. Burns 735,706 

Ordnance, breech loading, W. H. Bevans. . . 735,934 
Ore crusher, assayer's, A. C. Calkins.... 735,942 

Ore separator, Plra & Salomonson 735,813 

Ores with solvents, apparatus for the treat- 
ment of, H. T. Durant 736,078 

Organ, Arno & Hagey 736,054 

Oven door, E. A. C. Peterson 736,295 

Overshoe, A. E. Roberts 736,156 

Package tie, S. C. Herbert 735,874 

Packing material, hot rivet Joint, L. Lake- 
berg 735,782 

Packing, rod, G. W. Schultz 736,303 

P.addle wheel, F. Exllne ' 735,958 

Paint box, G. H. Williams 736,185 

Paper folding or plaiting machine, J. 

Bowling 735,729 

Paper glassing machine, K. E. Rogers 735,824 

Paper, etc., machinery for folding, R. C. 

Seymour 736,031 

Paper pulp, means for separating magnetic 

particles from, C. J. Reed 736,298 

Paper weight and pen holder, combined, W. 

G. Sirrlne 735,832 

Paraffin direct cooling device, G. H. 

Hatton 735,873 

Pattern drafting device for garments, E. 

P. Follett 735,738 

Peas or the like, apparatus for facilitating 
the picking or sorting of dried, J. 

Major 735,788 

Penholder, J. H. Woolsey 735,928 

Phonographs, automatic return feed mechan- 
ism for, G. Wood 735,926 

Piano card punching machine, J. B. David- 
son 735,962 

Picture, changeable, J. Stevenson. . .736,034, 736,035 

Pincushion, F. Stang 735,916 

Pipe. See Stovepipe. 

Pipe coupling, train, 3. C. Martin, Jr 735,991 

Piston rod joint, J. D. McFarland, Jr 736,136 

Pitman, T. Cronin 736,223 

Plane, C. H. Fox , 735,744 

Plant setting, locator for use In, N. Hos- 

tettler 736,100 

Planter, E. M. Heylman 736,257 

Planter attachment, Sandifer & Meredith.. 736,300 
Planter, combined check row and drill, W. 

Sobey 736,307 

Flow or cultivator attachment, W. R. 

Osry 736,175 

Plow rotary tool, W. Lorenz 736,279 

Pneumatic passageway, J. G. & M. O. 

Rehf USB 735,909 

Pneumatic tube system, W. G. Davis 735,861 

Potato digger and listing plow, combined, 

J. T. Clark 736,218 

Powder upon vines, plants, or the like, ap- 
paratus for distributing, G. Lago- 

,." marsino 735,887 

JBower transmitting mechanism, W. Cooper. 735,859 
-Precious metals, apparatus for the recovery 

of, Sulman & Klrkpatrlck-Picard 736,036 

Print mounting device, F. Sauer 736,027 

Printer's quoin, W. S. Decker 736,077 

Frmting apparatus, wall paper, J. A. Wat- 
son 736,044 

Printing machine, W. K. Hodgman 735,977 

Printing machine, wall paper, J. A. Wat- 
son 736,043 

Printing press Ink distributing apparatus, 

G. W. Prouty 735,818 

Printing surfaces, making multicolor, A. von 

Beust 735,854 

Propeller, A. C. J. H. Mcintosh 736,137 

Propeller, screw, G. Plnkert 735,905 

Pulley rim curving machine, E. G. Budd 735,704 

Pulp strainer, F. M. Chapman, et al 736,215 

Pump, J. S. C. Bonham 736,062 

Pump, centrifugal, J. H. C. Petersen 735,901 

Pump, centrifugal suction, J. H. C. Peter- 
sen 735,900 

Pomp for portable engines or the like, W. 

W. Dingee 736,235 

Pump, high speed rotary, J. W. Alvord, 

735,691, 735,692 
Stamp Bhafts in well casings, means for 

alining, J. W. Alvord 735,690 

Punch, conductor's, R. J. Krauthelm 736,116 

Pnnobing bag supporting mechanism, E. J. 

& H. Goldsmith 735,750 

Punching machine, E. B. Stimpson 736,167 

Puzzle, C. E. Haynes 736,251 

Quick-acting clamp, A. M. Colt 735,947 

Quicksilver furnace, A. A. Tregldgo 735,919 

Kail chair and coupling, boltless, Holman & 

Shawvcr 736,258 

Rail electric systems, traveling connector 

for third, J. W. Perkins 736,006 

Rail joint, W. S. De Woody 735,726 

Rail joint, J. E. Dutton 735,864 

Rail joint, P. J. Lukes 736,123 

Rail joint and nut lock, combined, L. N. 

Reed 735,908 

RaHway brake, P. Hallot 736,091 

Railway coach car, convertible, L. Petter- 

son 735,810 

Railway cross tie, O. H. Odell 736,293 

Railway switch, electromagnetic, R. A. 

Baldwin 736,055 

Railway vehicles or trains, controlling sys- 
tem for, J. L. Crouse 735,714 

Rasp, J. H. Rohret 735,825 

Ratchet wrench, D. L. Winters 736,047 

Rasar strop, G. W. Horn 735,780 

Receptacle base, cushioned, F. & H. F. 

Kell 735,883 

Refrigerator alarm, C. Kleif gen 736,112 

Rendering apparatus, Kleinschmidt & Wan- 

nenw«tach 735,987 

Respirator, E. Folkmar 735,959 

Rheostat and resistance element therefor, 

C. J. Reed , 736,297 

Rings, brooches, etc., cluster setting for, F. 

W. Rohde 736,022 

Rock drill, H. A. Dalmas 735,717 

Rock drill, P. Higgins 735,767 

Sotery engine, J. H. Pitkin 736,011 

Roiatry explosive motor, A. Primat 736,151 

Rotary motor, E. R. Douglas 735,956 

Rotary motor, reciprocating, H. de Char- 

donnet 735,943 

Roving clamp, C. T. Hawley 735,974, 735,975 

Rubber boots, etc., device for patching, H. 

H. Gove 735,753 

Rubber shoes, etc., attachment for. Fore- 
ma i & Conger 736,082 

Saddletree , bartess, J. Sanf tleben 736,026 
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FOR PINE, ACCURATE WORK 

Send for Catalogue B. 

SENECA FALLS MFG. CO. 

695 Water Street, 
Senec* Falls, N.Y.. U.S. A. 
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Old Belts Made Young 

and.able to resist unfavorable conditions 
by the use of Leatherlne. Belts that 
don't break, that don't cost money to keep 
them in order, that never fail In strength 
and durability, are made of 

8GHIEREN BELTING. 

Every shop&f actory owner wantsSchieren 
Belting in bis place because It is always 
reliable. Belting Boob and Leatherlne 
literature sent free to those interested. 

CHAS. A. SCHIEREN & CO. 

New York : 52 Ferry St. Pittsbubg : 243 Third Av. 

Chicago : 92 Franklin St. Philadelphia : 228 N. Third St 

Boston : 192 Lincoln Si. Denver ■ 1519 Sixteenth St. 

Hamburg : Pickhnben 4. 





New Type 
2-Cycle Motor 

PATENTED. 

Range of Speed. 200 to 2,000 Revo- 
lutions. 
4 H. P., Auto, or Marine, 100 lbs. 
8 H. P., Auto, or Marine, IIS lbs. 

Manufacturers In search of the 
best should address 

CUSHMAN MOTOR CO., 

Lincoln, Nebraska* 
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I-BEAM 
Trolleys 

ransfer Service 

for Shops, Stores & Warehouses. 
Bulletin 12- M explains. 

PAWLING & HARNISCHFEGER, 

168 Clinton Street, Milwaukee, Win. 



PERFECT- PUMP - POWER. 

Is attained only in the 
TABER ROTARY PUMPS 
They are mechanical 
simple and durable. Will 
pump hot or cold fluid, 
thin or thick. Requires 
no skilled mechanic. Most 

f lower at least cost. AH parts 
interchangeable. Made of 
iron, steel or bronze. Can be 
driven by belt, motor or en 
gine attachment. Large Illustrated' Catalogue free. 
TABER PUMP CO., 32 Wells St.. Buffalo. N.Y.. U. S. A 




Wh manufjuAure gun 
and bodies suitable for 
all purposes. We also 

sell supplies and can 
t furnish any part or all 
the parts for a gasoline 
or steam rig. See our 
late catalogue, FREE. 

NEU8TABT- 
l PERRY CO., 

926430 S. 18th St., 
St. Louis, Mo. 
CbWtThows & Co, n Hudson St., New Y<xk,Eqmrt Agents. 






MONOPLEX INTERCOMMUNICATING 
TELEPHONE $4.00 each 

The simplest and most reliable instrument now on 
the market. Absolutely guaranteed for one year. 
Diagrams and directions are plain and anybody can 
install them. Send for circular describing three sys- 
tems and the advantage of our instruments. 

Price, ? Station Instruments, s>4.00 each 

Price, 11 Station Instruments, 4.50 each 

Price, S End Instruments, 2.50 each 

ATWATER KENT MFG. WORKS, 

110 N. 6th St., Philadelphia, Pa. 





MIS 



GRINDER 

Has no pumps, no valves. No 
piping required to supply it with 
water. Always ready for use. Sim- 

6 lest In construction, most efficient 
l operation. Price tuill interest you. 

W. F. & JNO. BARNES CO., 

Established 1872. 
1999 Ruby St., Roekiord. III. 



TOOL MAKERS and 



;iNG MACHINERY 



OMEGA STEEL. 



N't*t f.'i NO SIE-L MAL'E TO DAY Ai, 

TOUGH 4HARD AS OMEGA.. 

OMFGA ST£LL CO. NEW HAVEN CONN, 




Automobile and Yacht Builders should 
Investigate the 

B. F. BARNES MACHINE TOOLS 

before placing orders. The Tool here 
illustrated is our 20-inch Drill, and we 
have many other sizes to mace a very 
complete line, including Multiple Spin- 
dle Drills. If interested in the latest 
l'ools for reducing costs of production, 
let us tell you what we have. 

D. F. Barnes Company 

Rockf ord, HI. 



THE M iL T L*JT E,ss KEROSENE 

ito60H.P. and GAS ENGINE 

... buniB KEROSENE cheaper and 

bend lor safer than gasoline. Automatic, 
Catalogue. fl j mp | e> re li»ble. No electric bat- 
terv or flame used. Perfect regula- 
tion. Belted or directly coupled to 
dynmao for electric lighting, charg- 
ing storage batteries, pumping and 
all power puppnaea. 
A. MIETZ, 
ISMtt Mrerr St., New Yobk. 
ADOPTED BY 

U. S. GOVERNMENT. 
HI »rhet*t Award, direct coupled 
G enerator Se t, Paris Ex position , 1 900. 
Gold Medal* Pan-American Ex- 
Gold Medal, Charleston, S. C, Exposition, 1903. 




position, 1901. 



FORCE DRY BATTERS: 

P0WERFUL8LASTING. 2°°PER[)0Z BELL 
FITS COMPLETE 73' i.kZr\.--CATAL030t.- 
8 ROAD WAY BICYCLE CO. 

UAtlREN ST. NEW fORK. 



Safe, H. C. Lowrie 735,787 

Safety apparatus, H. K. Whltner, reissue.. 12,145 

Sandal, P. E. Baesett 736,194 

Sasb lock, window, E. O'Neill '736,335 

Saw sharpening device, G. A. W. & J. 

H. L. Folkers 735,868 

Scraper, foot, F. E. Krauth 735,781 

Scraper, road, R. L. Templeman 736,312 

Screen, W. Oates, Jr 736,291 

Screen system, Picber & Boss 735,904 

Screw plate, F. E. Wells 736,045 

Seal lock, J. J. Russell 736,024 

Sealing device, envelop, A. H. Pitney 735,814 

Sealing machine, automatic vacuum can, J. 

G. Hodgson 735,978 

Separator. See Ore separator. 

Sewing machine, overedge, S. Borton .... 736,199 

Sewing machine trimming attachment, B. 

Bissinger 735,699 

Shade and curtain bracket, combination, J. 

E. French 736,085 

Shade and curtain fixture, G. Retzko 736,018 

Shade and curtain fixture, window, S. A. 

Norwood 736,334 

Shade and ventilator, combination window, 

S. S. Gable 736,242 

Shade trimming apparatus, window, J. A. 

Tufts 736,317 

Shaft collar, B. Hecht 736,095 

Shaft split collar, Scott & Williams 736,304 

Sharpener, scissors, T. G. Goodfellow 736,245 

Shoe cabinet, V. P. Orrick 736.0Q3 

Shoe, extension, J. F. Wlreback 736,186 

Shoe holding device, A. J. Skinner 735,833 

Shoe rest, ft. V. Winter 735,925 

Sieve, grain, E. Huber 736,261 

Sign, changeable, T. W. Loaring 736,122 

Sign, changeable, M. B. Dlsken 736,236 

Signal indicator, electromagnetic, W. W. 

Dean 735,953 

Signaling system, electrical, J. L. Wrenn.. 736,050 

Sled runner nose piece, A. J. Petertyl 736,148 

Smoke, fume, and gas condensing apparatus, 

R. Ogle 736,294 

Soldering Iron, R. E. Manley 736,283 

Soot cleaner, E. Green 735,967 

Spacing Instrument, D. W. Stlnson 736,168 

Spectacle fitting, E. B. Temple 735,917 

Spinning machine .guide board, H. R. 

Mitchell 736,130 

Spinning mule antisnarlipg motion, T. 

McAullffe 735,996 

Squaring device, foundation, J. C. Paul 735,889 

Stacker, hay, J. Law 735,784 

Stamp feeding and cutting mechanism, M. 

E. Woodford 736,329 

Stamp, time, W. D. Chandler 736,070 

Starching machine, H. Grunhagsn 735,758 

Steam boiler, C. Campus 736,068 

Steam generator, L. E. Wright 736,187 

Steamer and heater, wheat, R. E. Button.. 735,878 
Steel making, compound for use in, W. A. 

Givens 735,748 

Stereotype casting box, C. S. Partridge 735,804 

Stocking stretching device, M. Thus. 736,314 

Stoker, mechanical furnace, F. Burger 736,207 

Storage battery, A. V. Meserole 736,125 

Stove charcoal cooking attachment, R. 

Fletcher 736,241 

Stove, gas, A. L. Gibson 735,963 

Stove oven revolving grate, I. Sanf ord 736,301 

Stovepipe, H. Ditcbburn 735,955 

Strap lock, W. P. C. Adams 735,689 

Street or station Indicator, A. T. Chester 735,944 

Street washer, T. M. Murphy 736,135 

Superheater, H. Mlchauck 735,791 

Support, slldable, J. C. Dablqulst 735,716 

Surgical Instrument case, sterilizable, H. P. 

Wilson 736,328 

Surveying Instrument, J. Harman 735,763 

Suspender end clasp, E. E. Stuver 736,170 

Switch operating mechanism, T. Rundorff. . 735,826 
Table locking device, pedestal, C. Wilhelm . . 736,327 

Tag holder, J. B. Rose 736,299 

Tallow, etc., decomposing, Perrelet & Becker 736,007 
Tank filling apparatus, combined automatic 

signal and cut-off for, W. Renner 736,152 

Tape fastener, W. C. Martlneau 735,892 

Telephone circuits and apparatus, means for 

protecting, A. B. Stetson 736,033 

Telephone receiver, W. W. Dean 736,076 

Telephone selecting device, B. Hamilton . . 736,249 
Telephone switchboards, bosy test appa- 
ratus for, J. J. O'Connell 786,002 

Telephone wire noise and lightning ar- 
rester, A. Stiles 735,839 

Telpherage system, H. Bents . 736,197 

Tennis court marker, J. H. Bullard 735,705 

Therapeutical apparatus, G. L. Abell 735,851 

Thread dressing machine, G. A. Freden- 

burgh 735,745 

Threshing machine conveyer attachment, J. 

H. Hissong 735,875 

Ticker attachment, R. D. Westcote 735,922 

Ticket or card holder, A. L. Johnson 735,773 

Tickets, labels, or the like, holder for rolls 

of, C. Grundig 736,247 

Tile moW, R. C. Tucker 736,337 

Tinning baths, compound for use in, A. 

W. Burwell , 735,941 

Tire, sectional cushion, C. Miller 735,993 

Tire smoothing device, rubber, A. E. Ellin- 
wood 736,239 

Tool, combination C. E. Waters 736,042 

Tool, hand, A. Vanderbeek 735,845 

Tool heater, H. Walther 736,321 

Tools, variable speed drive for machine or 

other, W. Donaldson 736,238 

Track gage and bridle, combined, G. F. H. 

Hicks 736,097 

Track or rail, F. & H. F. Kell 735,882 

Track raising Implement, J. J. Buckley 735,703 

Track, revolving circular, W. P. Dam- 

eron 736,225 

Train stop, automatic, C. F, Miller 735,792 

Transplanter, C. Herlng 736,252 

Trap. See Animal trap. 

Tripods, sliding joint for camera, F. B. 

Case 736,210 

Truck bolster, railway car, J. M. Hansen.. 736,094 
Truck, four wheel swing fulcrum, B. R. 

Van Kirk 738,318 

Truck, freight car, J. H. Graham 735,754 

Truck side bearing, railway car, H. W. 

Fowler 735,743 

Tubular articles, manufacture of, G. G. & 

R. O. Blakey 735,936 

Tunnel construction, apparatus for facilitat- 
ing, J. V. Davies 735,718 

Turbine, steam, T. G. E. Lindmark 735,889 

Typewriter, C. Wasmutb 736,324 

Typewriting machine indicating device, F. 

X. Wagner 736,038 

Umbrella, J. Clegg 735,711 

Dmbrella, G. Kaltenecker 735,776 

Valve, .L N. Davis 735,719 

Valve, W. Cooper 735,950 

Valve and implement for attaching same, de- 
tachable, R. W. Sampson 736,025 

Valve, drain, C. A. Dunham 735,733 

Valve, equalizing and by-pass, E. Sarver.. 736,302 
Valve mechanism, Quid pressure engine, M. 

N. Forney 735,742 

Valve, stock watering tank, P. Tiffany 735,918 

Vapor burner, E. W. Pritchard 736,013 

Vehicle, A. L. Prescott 735,816 

Vehicle brake mechanism, F. B. Townsend. 735,844 
Vehicle d-iving gear, M. W. Talen, et al... 736,172 

Vehicle, motor, H. Vanderbeek 736,176 

Vehicle shifting rail, W. B. Fletcher 736,081 

Vehicle steering mechanism, motor, T. W. 

Barber 736,192 

Vehicle wheel, E. H. Pblpps 735,812 

Vending machine, J. Jonson 736,110 

Vent controller, A. G. Powers 736,012 

Ventilating apparatus, J. S. Roake 735,823 

Vermin exterminator, S. W. & S. R. 

Macy 736,282 

Vulcanization, W. H. Roberts 736,336 

Wagon box or hay rack lifter, L. Paul 736,004 

Wagon, dump, H. S. Hoy 736,260 

Washboard, J. Opp 735,801 

Watch regulator, R. Lange 736,117 

Watch, stem winding and setting, E. Kuhn. 736,270 
Water closet covers, mechanism for tem- 
porarily locking, B. Woodruff 735,927 

(Oontwuea on-pagt 145.) 



Valuable Books! 

* * * 

Practical Pointers 
For Patentees 

Containing Valuable Information and Advioe on 

THE SALE OF PATENTS. 

An Elneidatlun of the Best Methods Employed by the 

Most Successful Inventorain Handling Their Inventions. 

By F. A. CBESEE, M. E. 

144 Faxes. Cloth. Frice, SI. 00. 

Modern Machine 
Shop Tools 

Their Construction, Operation and Manipu- 
lation, Including- Both Hand and 
Machine Tools. 

By W. H. VANDERVOORT, M. E. 

Large 8vo. 576 Pages. 673 Illustrations. Bound in Cloth. 

Price 94.00. 

An entirely new and fully illustrated work, treating 
the subject of Modern Machine Shop Tools in a 

concise and comprehensive manner. Special care has 
been taken to eliminate all matter not strictly pertain- 
ing to the subject, thus making it possible to give the 
reader complete information pertaining to machine 
shop tools and methods in a single volume at a mode- 
rate price. 

The work is logically arranged ; the various hand and 
machine tools being grouped Into classes, and descrip- 
tion of each is given in proportion to their relative im- 
portance. The illustrations represent the very latest 
tools and methods, all of which are clearly described. 
Bach tool is considered from the following- points : 
FIRST— Its construction, with bints as to its manu- 
facture. 
SECON —Its operation, proper manipulation and care. 
THIRD— Numerous examples of work performed. 



DIES 



THEIR CONSTRUCTION AND USE 

For the Modern Working of 

Sheet Metals* 

By JOSEPH V. WOOD WORTH 

Octavo. Cloth. Very Fully Illustrated* 

Price #3.00 Postpaid. 

This book is a complete treatise on the subject 
and the most comprehensive and exhaustive one in 
existence. A book written by a practical man for 
practical men, and one that no dlemaker, machinist, 
toolmakeror metal-working mechanic can afford to be 
without. 

Dies, press fixtures and devices from the simplest 
to the most intricate in modern use. are shown, and 
their construction and use described in a clear, practi- 
cal manner, so that all grad*>B of metal-working me- 
chanics will be able to understand thoroughly bow to 
design, construct and use them, for the production of 
the endless variety of sheet-metal articles now In daily 



HARDENING, 

TEMPERING, 
ANNEALING 

sxnd 

FORGING OF STEEL 

By JOSEPH V. W00DW0RTH 
Author of " DIES, Their Construction and Use." 

Octavo. 280 pages. 200 Illustrations. Bound in Cloth. 

PRICE. $2.50 

A new work from cover to cover, treating in a clear, 
concise manner all modern processes for the Heating* 
Annealing, Forging, Welding, Hardening and 
Tempering of steel, making it a nook of great practi- 
cal value to metal-working mechanics in general, with 
special directions for the successful hardening and tem- 
pering of all steel tools used in the arts, including milling 
cutters, taps, thread dies, reamers, both solid and shell, 
hollow mills, punches and dies, and all kinds of sheet 
metal working tools, shear blades, sews, fine cutlery, and 
metal cutting tools of all description, as well as for all 
implements of steel, both large and small. In this work 
the simplest and most satisfactory hardening and tem- 
pering processes a e given. 



GAS, GASOLINE AND 
OIL ENGINES 

By GARDNER. D. HISCOX, M. E. 

365 Pages. Large Octavo. Illustrated with 270 Handsoms 
Engravings 

Price $3.50 

The only American book on an inteiestlng subject. 
Full of general information about the new and popular 
motive power, its economy and ease of management. 
Also chapters on Horseless Vehicles, Electric Light- 
ing, Marine Propulsion, etc. Revised and much 
enlarged. 



MECHANICAL 
MOVEMENTS 

Powers, Devices *%• Jlppliances. 

By GARDNER D. HISCOX, M. E. 

Large 8ro. 402 Pages. 1619 Illustrations , with 

Descriptive Text. Price 99.00. 

A Dictionary of Mechanical Movements, Powers, De- 
vices and Appliances embracing an illustrated descrip- 
tion of the greatest variety of mechanical movements 
and devices in any language. A new work on Illustrated 
mechanics, mechanical movements, devices and appli- 
ances, covering nearly the whole range of the practical 
and inventive field, fortbe use of Machinists, Mechanics, 
Inventors, Engineers, Draughtsmen, Students and ell 
others interested in any way in the devising and opera- 
tion of mechanical works of any kind. 

VkT" Full descriptive circulars of above books will be moiled 
free upon application 

MUNN & CO., Publishers, 361 Broadway, lum Y«rk 
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Every Gold Watch 




with either 

•f these 
trademarks 



9 

is Solid Gold 

No * 'skeleton construction'* or cheap sub- 
stitute to be paid for at gold value. 

TICCMATE-TO-THESECOW* 

jiG" 1 * Watches 

are made in our own complete factories ; 
the works tor the cases — the cases for the 
works. Our guarantee goes with every one. 



« 



si jewels, 

jewels. 

For Men. 



*Th( 



Smallest, daintiest 
Women's watch. 



le 400 

Sendforfreebook"Guideto Watch Buyer?' 

Dueber-Hampden Watch Works 
56 South Street, Canton. Ohio 




ELECTRICAL ENGINEERING 
TAUBHT BY MAIL. 

Writs for o ur Free Illustrated Book. 

••CAN I BECOME AN ELEC- 
TRICAL ENGINEER ?" 

We b-ach Electrical Engineering, Electric Lighting, 
Electric Railways, Mechanical Engineering, Steam Engi- 
neering, Mechanical Drawing, at yonr home by mail. 
Institute indorsed by Tbog. A. Edison and others. 
ELECTRICAL ENGINEER INSTITUTE, 
Dept. A, 240-24% IV. 28d St. New York. 




" ELECTRICAL ENGINEERING 

ts a money-making profession. We tench yon by 
mail to become an Electrical Engineer, 
Electrician,! Uuatmtor, Ad- Writer, 
Jtturnullst, Proofreader, Book- 
keeper. Stenographer. 
Write for our Free Illustrate Book, "Strug- 
gles With the World," andmention the 
course which interests you 

CORRffiPOSDKNCK INSTITUTE cf AMERICA 

B11 689, Seranton, Pa. 





AEOLICRAFT Model Yacht 

Sails on a tight wire; goes about automatically at 
each end; keeps in motion as long as the wind blows. 

The Latent Scientific Toy. 

Fascinating to old and young. Beautifully made. 

Single, 91.50 f. 0. b., N. T.; 

Pair, for racing, $8.00, prepaid. 

Send for descriptive booklet free. 

FRANKLIN MODEL SHOP, 

128 W. 31st Street, Nbw York Cm. 



INVESTORS 

desiring to realise ths Large Interest and Profits 
possible In legitimate Mining, Oil, Timber & Smel- 
ter Investments and Dividend-paying Industrial 
Stocks, listed and unlisted, should send for our 
Booklets, giving full Information, mailed free. 

DOUGLAS, LAOEY * OO.. 
Bankers S Broker*. 66 Broadway. New York 



Water purification apparatus, S. S. Prid- 

ham 735,817 

Weather strip, W. A. Scott 735,913 

Weather strip, door, C. E. Meeker 736,286 

Weed cutting machine, J. C. Walter 736,320 

Weighing machine, automatic, G. Hoepner. 735.979 

Well borer, R. E. Brown 736,201 

Well drilling apparatus, H. Kelly 736,267 

Well drilling machine, I. S. & D. S. Ausher- 

man 735,694 

Well drilling machine, R. D. Patterson 735,898 

Well reamer, deep, P. Higgins 735,770 

Well strainers, means for clearing, M. J. 

Clark 736,219 

Wheel balance, apparatus for testing, C. 

J. A. Heis..' 736,096 

Wheel tempering apparatus, A. F. Howe.. 736,103 

Window, J. H. Mcllroy 735,999 

Window cleaner's safety support, H. K. 

Whitner, reissue 12,146 

Window platform, W. S. Sherwood 735,915 

Window screen, W. C. Hiering 735,976 

Wire, covering, R. Varley 736,178 

Wire fabric making machine, 6. Langer. . . . 736,118 

Wrench, C. C. English 735,734 

Wrench, D. E. Painter 736,143 

X-ray ti be, R. Friedlander 736,086 

Yoke attachment, neck, S. Fearson 736,146 

Yoke counter stop for artillery carriages, 

neck, F. Wenke 736,182 

Yoke, neck, R. Jones 736,109 

Zinc or other ores, treatment of, W. B. Mid- 

dleton 735,894 

Zinc ores, manufacturing spelter from, O. 

H. Picher 735,903 

Zinc ores, treating, C. V. Petraeus 735.902 

Zinc ores, treatment of, C. V. Petraeus... 736,008 

Zinc oxids, smelting, C. V. Petraeus 736,010 

Zinc, etc., treatment of ores containing, C. 

V. Petraeus 736,009 

DESIGNS. 

Bottle, J. Alland 36,493 

Boxes, etc., cover for puff, T. W. Foster 36,491 

Brooch, button, or buckle plate, etc., S. A. 

Keller 36,485 

Brushes, etc., back for hair. T. W. Foster. . 36,489 
Brushes, mirrors, etc., back for, L. C. Ful- 
ler 36,490 

Buckle, belt, L. L. Prahar 36,486, 36,487 

Button hooks, etc., handle for, T. W. Foster 36,488 

Dishes, mount for, R. R. Klnts 36,492 

Finger ring, G. H. Horth 36,484 

Stove, W. Ii. Mersf elder 36,494 
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50 Years' 
Experience 




Tra.de Narks, 
Designs. 
Copyrights, Etc. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
Invention Is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest aeencv for securing patents. 

Patents taken throneh mitnn A Co. receive 
Special Notice, without chsrze. In the 

Scientific American 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific lourrjal. Terms, S3 a 
year; four months, $1. Sold by all newsdealers. 

MUNN& C0.36. m, NewYork 

■ Branch Office, 626 F St., Washington, D. C 



TRADE MARKS. 

Anesthetics, certain named, J. B. Bengue, 

40,904, 40,905 

Beer, George A. Bohrer Brewing Co 40,915 

Bricks, certain named building, H. Huen- 

nekes & Co 40,922 

Butter, McDermott-Bunger Dairy Co 40,909 

Cigars and stogies, Crusader Stogie Company 40,917 
Confectionery, New England Confectionery 

Co 40,912 

Cotton piece goods, Arnhold, Karberg & Co. 40,886 

Dental burs. G. Scharmann 40,918 

Flour, wheat, F. G. Atkinson 40,910 

Foods, cereal breakfast, Postum Cereal Co. 40,911 

Games played with cards, Parker Bros 40,889 

Gum, chewing, Royal Remedy & Extract 

Co 40,913 

Insecticide, certain named, M. A. Hunolt 40,906 

Linings, Burton Bros. & Co 40,888 

Medicines for the treatment of certain named 

diseases, D. J. Johnston 40,898 

Mineral water, Berry Hill Mineral Spring Co. 

of Virginia 40,914 

Oil, olive, J. Devoto 40,908 

Oil preparations and tonic medicines, cod 

liver, M. Casper 40,893 

Pens, writing, W. C. Robertson 40,890 

Perfumes, P. Westphal 40,891, 40,892 

Pomade and skin food, Tabler Chemical Co. 40,901 

Pumps, S. C. Davidson 40,921 

Remedies, eye, J. B. & G. W. McFat- 

rich 40,899 

Remedies for tuberculous and catarrhal com- 
plaints, R. Schneider 40,895 

Remedies, headache, N- Lodor 40,896, 40,897 

Remedy for certain named diseases, inter- 
nal, White Herb Medicine Company 40 ; 903 

Remedy for coughs, colds, and lung troubles, 

M. 8. Knee ; 40,900 

Remedy for parasites, external, H. E. 

Bowles - . 40,902 

Remedy for the cure of certain named dis- 
eases, Miller & Stone 40,894 

Shoes, leather, Siegel-Cooper Company..^... 40,885 
Silk and silk mixed dress goods and linings, 

Burton Bros. & Co 40,887 

Stencil duplicating machines and parts there- 
of, Neostyle Company . . 40,920 

Telephones and telephone annunciators, Elec- 
tric Gas Lighting Company 40,91 9 

Vermin, paste for destroying, H. Ehrenslng 40,907 

Whisky, Scotch, P. Dawson 40,916 




LABELS. 

'A. J. Bargahlser's Chick Hen Cholera 

Cure,'* for cholera cure, A. J. Bargahlser 10,245 
'Banquet Leaf Lard," for lard, Western 

Packing Company 10,238 

'Bommerlunder Cherry Cordial," for cherry 

cordial, H. Jensen 10,242 

'Cubanos Cigarros," for cigars, Central 

Litho. Co 10,248 

'Dr. James English Cooling Powder & 

Remedy Co," for powders, Dr. James 

English Cooling Powder & Remedy Co.. 10,243 
'Elegantes Cigarros," for cigars, Central 

Litho. Co 10,249 

'Exquisitos Cigarros," for cigars, Central 

Litho. Co 10.250 

'Foxhall," for cigars, Seeman Brothers 10,253 

'Helmon's *B* Sugar," for medicine, P. 

Helmon 10,246 

'Howard's Hygienic Healing Flesh Soap," 

for soap, J. E. Howard 10,240 

'Merry Bell," for chewing gum, Royal 

Remedy & Extract Co 10,241 

'Money Back Pile Cure," for medicine, 

Levlnger Drug Co 10,247 

'New Wonder," for cigars, Seeman Brothers 10,254 
"Pnrlna Health Cocoa," for cocoa and choco- 
late products. Ralston Purina Co 10.239 

"Schmidt Bread," for bread, B. Schmidt.... 10,237 

"Seneatlrn," for cigars, Schmidt & Co 10.2T.? 

"Smoker's Protection," for cigars. M. Neff.* 10,25r 
"The C. G. Smith Tender Feet Shoes," for 

shoes, C. G. Smith 10,230 

"The Very Best," for cigars, American 

Lithographic Company 10..25 1 

"Watermelon Jelly, Nature's Palatable 
Specific," for medicine, H. W. Wilder 

Co. 10,244 



I J FOR ALL USES. MADE AS REQUIRED. 

Harrington& King Perforating @:,ChicTg6; | 



WILLIAMS 
^HAVING* 

feTICK> 




Luxury and Economy for all. 
Williams' Shaving Stick supplies 
them. No cup required. Just a 
brush and the shaving stick. One 
stick furnishes over 300 shaves. 

25c of all druggists. 
The J. B. WILLIAMS CO, Glastonbury, Conn. 





CRAMER 

Crown 

Plates are 

more rapid 

than any 

other plate in 

the market 

With this 

plate clear 

quick 

printing 

Negatives 

can be 

secured 



These plates 
are 
especially 
adapted foi 
Tourists 
using 
.Hand- 
Cameras 



OEALED PROPOSALS WILL BE RECEIVBD AT 
the office of the Light House Engineer, Tompklns- 
vllle, N. Y., until one P. M., August 31, 1903, and then 
opened, for furnishing material and labor necessary for 
moving, erecting and remodeling keeper's quarters at 
the Fort Wadsworth light station, Staten Island. N. v.. 
In accordance with specifications, copies of which, with 
blank proposals and other Information, may be had upon 
application. The right is reserved to reject any or all 
bids, and to waive any defects. Major WILLIAM T. 
ROSSKLL. U. 8. A., Engineer Third Light House 
District. 



W J 



ANTED.-8IX FIBST-CLA88 ORDNANCE 
Draftsmen, (6.04 per diem. An examination will 
be held at the Navy Yard, Washington D. C, August 26, 
1903, to fill the above positions. For application and 
further information address, "Commandant, Navy 
Yard, Washington, D. G." 



MATCH MACHINERY. 

BIO MONEY IN MATCHES. 

We manufacture everything pertaining to the busi- 
ness. The Very Latest Process. We will furnish 
a manager or teach any purchaser the business. 
F. W. MURPHY & BKO., 
1118 Ashland Block, Chicago, 111., D. 8. A. 



MODELS f CH $A$P. MODEL WORKS 



ICE 



MACHINES. Oorllss Engines, Brewers' 
aad Battlers' Machinery. THE VILTBR 
MFG. CO., 899 Clinton Street, Milwaukee Wis. 



Rllll nCDC of Special Machinery. Models, 
DUILUCIIO Experimental work. Inventions devel- 
oped. The Fenn-8adi.br Mach. Co., Hartford, Conn 



Metal Patterns and Models 

of every description. Highest grade of ex- 
perimental work. Gated work a specialty. 
THE C. E. WENZEL CO., 3 1 3 Market St., Newark. N. J. 



Are you interested in Patents, Model ur Experimental 
work ? Our booklet entitled 

WHAT WE DO-HOW WE DO IT 

wlllbesentto you on request. 
KNICKERBOCKER MACHINE WORKS, Inc., 
8-10-1 i Jo»e» Street, New York. 



MMIFIQ * EXPERIMENTAL WORK. 
IIIUULLO Inventions developed. Special Machinery. 
E. V. BAILLABD. Fox Blag.. Franklin Square, New York. 

Model Machinery aad Experimental Work. 

W. H. Crawford, ISi Broadway, New York City. 



G. CRAMER DRY PLATE CO. 

ST. LOUIS. MO. 

Offices in 

New York: 32 East 10tl\ Street 
Chicago : 1211 Masonlo Temple 
San Francisco : 819 Market Street 



$100. to $300. MONTHLY. 

Hen and women. Salesmen, Manager! and General 
Agents. Delightful business year round. Hustlers 
getting rich.. Write today for brand-new 
plan and Special Offer this mooib. 
lOO per cent profits. No risk. Goods 
well advertised. National reputation. Fully 
guaranteed. Customers delighted. We're an 
old firm, capital tl00r000.00. Catalogue 
FREE. Any energetic man or woman can 
getgood poaltlon.pBylnffblf wages. 

WORLD MFG. CO., 
81 World Bid*., Cincinnati, Ohio. 




Catalogue of Architectural, 8cientific 

and Technical Books. 

Prospectus for 1903 for "Architects' and 

Builders 1 Magazine," monthly $2 a year. 

WM. T. C0MST0CK, Pub., 23 Warren St., New York. 



FREE 



OrfculALLY UK AWN order any size or shape up 
to M-in. outside diameter. Small Metal manufacturing. 
M. T. HORN COT, 86 Park Place, New York. 

MODEL AND EXPERIMENTAL WORK. 

Electrical and Mechanical Instruments. Small Mach'y. 
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York. 



HIT AC DEVELOPED, M0DEL8 

1 1 1 Pi ■■ % Made, Dies, Metal Stamp- 
IUk n W Ina, Elect ic Plating. 

Stamping & Tool Co., La Crosse, Wis. 



FOOT TROUBLES 



P /Our booklet o n "Relief for Foot Troubles" con- 
I I tains Valuable suggestions on this subject. It Is 
I I FREE for the asking and you hod better send for 
I I it to-day. 

1 I CHICAGO SHOE STORK SUPPLY CO., Inc. 
xy 184 Fifth Ave. Chleaoo. 



MODELSlo^ 

s. CE.ARSI© 15 



NIOIN MODtL WORf 
33 CLAR'n CHIGAGC 



DIES, TOOLS. MODELS and Special Machin- 
ery, Metal Specialties and Stampings manufactured. 
HOEFT & MOORE, 86-87 Fifth Ave.. Chicago, III. 



Twenty-Third Edition 

Experimental 
Science 



^ ^ BY ^ *« 
George M. Hopkins 



PRINTS. 

"Dr. James English Cooling Powders for Teeth- 
hip Babies," for powders, Dr. James Eng- 
lish Cooling Powder & Remedy Co 803 

"Electrified Extract of Beef,*' for extract of 

beef, R. D'Unger 804 

"Revelation Brand," for carbon paper, General 

Manifold Company 802 



A printed copy of the specification and drawing 
of any patent In the forgoing list, or any patent 
In print Issued since 1863, will be furnished from 
this office for 10 cents, provided tfcf- name and 
number of the patent desired and the date be 
(riven. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the In- 
ventors for any of the inventions named In the fore- 
going list. For terms and further particulars 
address Mann 4V Co., 861 BeoaAway, Now York. 




E 



Revised and Greatly Enlarged. 

2 Octavo Volumes. 

1,100 Pages. 900 Illustrations. 

Cloth Bound, Postpaid, $5.00. 

Half Morocco, Postpaid, 7,00. 

Or Volumes Sold Separately t 

Cloth, $3.00 per Volume. 
Half Morocco, $4.00 oer Volume. 

XPERIMENTAL SCIENCE is so well known to many of our 

readers that it is hardly necessary now to give a description of 

this work. Mr. Hopkins decided some months ago that it would 

be necessary to prepare a new edition of this work in order that 

the many wonderful discoveries of modern times might be fully 

described in its pages. Since the last edition was published, wonderful 

developments in wireless telegraphy, for example, have been made. It 

was necessary, therefore, that a good deal of new matter should be 

added to the work in order to make it thoroughly up-to-date, and with 

this object in view some 200 pages have been added. On account of the 

increased size of the work it has been necessary to divide it into two 

volumes, handsomely bound in buckram. It may be interesting to note 

the following additions that have been made to these volumes : 

Volume I contains in addition to a large number of simple, well 
illustrated experiments, a full description of a ^ H. P. electric motor 
made expressly for illustration in this edition of "Expekwbstu 
Science." It is an enclosed self-regulating electric motor for a 
110 volt circuit. It can be operated by a current from a no volt lamp- 
socket, yielding a full K H. P.. or it may be used as a dynamo, furnish- 
ing a current capable of operating three 16-candle power, no volt mean- 
descent lamps. The construction of the machine is perfect enough to 
admit of enlarging or reducing its size if desired. 

Volume II contains much on the general subject of electricity, 
besides new articles of great importance. Among these the subject of 
alternate current machinery is treated. Wireless Telegraphy and Tele- 
phony receive attention. Electrical Measuring Instruments, The Electric 
Clock, The Telegraphone, Experiments in High Voltage, The Nernst Lamp, and Measuring the Heat 
of the Stars are all thoroughly illustrated and described. 

The unprecedented sale of this work shows conclusively that it is the book of the age for 
teachers, students, experimenters and all others who desire a general knowledge of Physics or Natu- 
ral Philosophy. 

SEND FOR DESCRIPTIVE CIRCULAR. 

MUNN & CO., Publishers. 361 Broadway, New York. 
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Absolute Confidence 



in the ability of the car to answer every demand made upon it is 
the keynote of perfect enjoyment in automobiling. Ask any man 
who drives a 1903 model 

Winton 

whether his car engenders this confidence in his mind. Hla answer 
will convince yOu of Winton superiority. 

THE WINTON MOTOR CARRIAGE CO., Cleveland, 0. 




PATENT AERIAL 



^h : e,r omj le ^ 
wir£Crppe: 



Simple Yet Positive 
Fisk Tires 

FISK RUBBER COMPANY 

Chicopee Falls. Ma.rfs. 



Orient Buck board 



PRICE $375 




Patented March 10, 1903 

4 H. F. Speed 30 Miles per Hour 

The Cheapest Automobile In the World 

Write for Catalogue 
WALTHAH MFG. CO.. Waltham, Mass. 



IT GETS YOU THERE AND BACK 

WARWICK MOTOR CYCLE 




45 Miles an Hour 



The best hill climber ever 
built. Made on honor. 
Send to-day for literature. 

Warwick Cycle & Automo- 
bile Co., Springfield, Mass. 



The Best 
Dry Battery 



for 



AUTOMOBILE 
SPARKING 



Beeko Spark Cell 

4 Cells 81.25 
J. H. BUNNELL, <fc CO. 

Electrical Manufacturers 20 Park Place, NEW Turk 



SPLITDOR£,SPARK COILS 

- xt ^»- 25 VANDEWAT ERST.NY -*~s£*^ 



Sq\ia,bs Psvy %£* 

Easier, need attention only part of 
time,; bring big prices. Raised in one 
month. Attractive for pouitrymen, 
farmers, women. Send for FREE 
BOOKLET and learn this immensely 
rich home industry. 

Plymouth Rock Squab Co.. 14 Friend St,, Boston, Mass. 




(Trade Mark Kegistered.) 



Wire rope tramway* 

For Transportation of Ore. Coal, Dirt, Timber, etc. 

Perfect Grip Clip. Absolutely Safe. Loads Automatically. Unloads Automatically. 
Operated by One Man. Cost of Maintenance Low. rapacity Largest obtainable. 

A. LESCHEN & SONS ROPE COMPANY. &nS2F&£$?&. 

.. ( 92 centre Street, New Fork City, N. T. 1717-23 Arapahoe St., Derver, Colo. 
2SS <137 E- Lake street, Chicago. 111. 
unices, ( Rialto Building, cur. New Montgomery & Mission Streets, San Francisco, Cal. 



Automobile 
PARTS 




Light Touring Car Set 

List Price, $S75.00 

Set consists of Running Gear, Wheels and Tires, Motor, 
Carburettor, Muffler, Starting Crank, Water Tank, Gaso- 
line Tank, Transmission Gear, Chain, and Steering 
Gear, all completely assembled. Our Blue Prints show 
bow to attach body, piping, wiring, etc. Write for cata- 
logue and net price list. 

HOLLEY MOTOR. CO. 
16 Holley Are. Bradford, Pa. 



Pddbhah 



lo 



The 

Best 
Low 
Priced 
Jeweled 
Watch 
._ Made 

Non-Magnetic 

NICKEL SILVER CASE 

Fully Guaranteed 

For sale by 

All JEWELERS 

Illustrated Bool&t 
on request, showing 

COLORED 
FANCY 
DIALS 

; The New England 
Watch Co. 

37 & 39 Maiden Lane 
New York City 

131-137 Wabash Av, 
Chicago 

ClausSpreckel'sBdg, 
San Francisco 

7 Snow Hill. London 



Many a. reputation 
fox punctuality 
rc^tx upon the 

LLGIN 

\V>I T C H 

Every Elgin Watch is fully guaranteed. All jewelers have 
Elgin Watches. "Timemakers and Timekeepers," an illus- 
trated history of the watch, sent free upon request to 



Elgin National Watch Co., Elgin, ill. 





GAS ENGINE DETAILS.— A VALUA- 
ble and fully illustrated article' on this subject is con- 
tained in Supplement No. 1 '292. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 

PALMER 

MARINE and STATIONARY 

MOTORS 

2 and 4 CYCLE 

are no experiment, as they 
are in successful operation 
in all parts of the world. 

Launches in stock. 

Send for Catalogue. 
PALMER BROS., 

Cos Cob, Conn. 
New York Office, 136 Liberty St. 

Send for It To-Day 

Tou'I^ and it alwavs convenient; £o, 
have a« a useful ated instructive book- 
Montgomery & Co.'* Tool Catalogue 

The new edition has 704 pages and is 
copiously illustrated. Pocket size6J4x 
i^fins. Sent by mail for 25c. 

MONTGOMERY & €0.« 
105 Pulton St., New York City. 

Moving Picture Demonstrations 

Have you a new device that requires an expensive 
demonstration to make a sale? Why not let us take a 
moving picture of it'to be shown In our little 

Canvassing M\itoscope 

It's a wonderful salesman and a great saving. 

Write for dull particulars and booklet. ,' 

AMERICAN MUTOSCOPE & - BIOGRAPH CO., 

11 East 14th Street, New York. 



GAS 

AND 

GASOLINE 

1903 catalog ready. 

CHARTER GAS 
ENOINE CO. 

Box 148, Sterling, 111. 






HIGHEST AWARD 



R.IVETT 
LATHE 



No up-to-date manufacturer can 
afford to do without it. 

wherever exhibited. 

B?"Send for Catalog.^ 

Faneuil Watch Tool Company, 
RIGHT0N, BOSTON. MASS., U.S. A. 



DRINK PURE WATER 

If you want tobe healthy. Don't 
venture on drinking doubtful 
water. Always use the 

Berkefeld Filter 

which completely removes typhoid and 
cholera germs from the water. Send for 
circulars. 

BERKEFELD FILTER CO., 
4 Cedar Street, New York. 



"CISHIMAN" 

CHUCKS 

All styles and sizes. 

Senator OattOogue. ' J 

THE CUSHMJM CHUCK CO., 
189 Allyn St.. - Hartford, Conn. 





DRILLING 
Machines 

Over70eizesand styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 



MICROSCOPES 

for every purpose. Our instruments 
are found in all the best laboratories 
of the country. Catalog free. 



Projection Apparatus 

for scientific work. Superior in accuracy and convenience. 

QauscK Ol. Lomb Optical Co., 
' r, N. YV 




NKV7 YORK 



Rochester, 

BO^ON 



The coat may not make the 
man. but a few coats of 




Ration's 

SUN-PROOF 

Paint 



make the house 

Guaranteed to .year for five years. 
. Pittsburgh. P.late" Glass Co., General 
Distributers. Send for Book of Paint 
\ Knowledge and Advice (free) to 
['Patton Paint Co., 223 Lake St., Mllwankee,WIi. 



w 




mem*, 



&CVCI.ES 



15 to 21 Clinton Street. 




ONE IN THREE 

Did you- ever realize that one automobile out of every three 
used throughout the world is an 

L D S M B I L E " The -KS?*8 Whee "'" 

and the demand for the Standard runabout is so great that 
even with the rapid growth of the Automobile,, industry 
we shall more than maintain our position. ' 

Ask our agency, the leading dealer. In your town, to show, 
youhowthe Old^mobile **goes.*' 

Write for illustrated catalogue and the " Doctor's Oldsmo- 
bile Book " to Department 21. 

OLDS MOTOR WORKS, - DETROIT, MICH. 
Factories : Detroit and Lansi \o. 

Members of thp Association 'Licenced Automobile Manufacturers. 



COLD GALVANIZING. 

AMERICAN- PROCESS. NO ROYALTIES. 
SAMPLESanoINFORMATIONon application. 



NICKEL 

AHD 

Electro-Plating 
tut and Material. 



sr, 




THK 

Hanson & Van Winkle 
Co., 
*'ewnvk. N.J. 

W** 136Lloerty St.,N.r. 
30 & 32 !S. Canal St. 

Chicago. 



PORTABLE HOISTS AND CRANES 

are essential In shops and factories 
to-day. Made of the best materials 
throughout is the 

Franklin Portable Crane and Hoist. 
Lifts and carries 3 tons with ease, goes 
anywhere, occupies but little space and 
can beoperatedbyone man. Reduces 
the expenditure of time and l&bor. 
Body of Crane base, wheels and arms 
of cast iron. 

FRJIJNKJLIN PORTABLE HOiST CO., Franklin, Pa., U.S.A. 





Beauty and Utility 

Every business man knows 
the annoyance of loose shirt 
cubs. Every wise business 
man ougnt to know that they 
can be easily flrfert sod regu- 
lated to any desired length! 
below the coat sleeve 
by using i 

WasliDurne's Cuff Holders i 

They can be instantly attached or de- 
tached. They never come loose— have a 
grip like a bulldog. 

Illustrated catalogue on request. 

Sample pair of Cuff Holders 
sent by mail on receipt of 20c. 

AMERICAN RING CO., 
Box. 8. Waterburj, Conn. 




Build a 

Gasolene Motor 

for your Automobile, Bicycle, or Boat, 
We furnish the castings or drawings : also 
finished motors. LOWEST PRICES. 
Send stamp for catalogue. 

8TEFFEY MFG. CO. 

2720 Brown Street, Philadelphia, Pa, 



All varieties at lowest prices. Best Kail road 
Track and Wagon or Stock Scale? made. 
Also 1000 useful articles, including Safes, 
Sewing Machines, Bicycles, Tools, etc. Save 
Money. Lists Free. Chicago Scale Co.. Chicago 111 




NOISELESS 

Bevel Pinions 

We can furnish our New Process 
Noiseless Pinions in bevels as well 
as spurs of any size wanted and 
to transmit any required horse 
power. Write for catalogue. 

THE NEW PROCESS RAWHIDE CO. 

"'"* SyracuiiT^t;'^ *"•*'■' 



Cbe typewriter exchange 

IK Barclay St.. NEW YORK 

124 La Salle St., CHICAGO 

38 Bromfield St., BOSTON 

B 1 7 Wyandotte St., 

KANSAS CITY, M0 

209- North 9th St.. 

ST. LOUIS, M0. 

636 California St., 

SAN FRANCISCO, CAL 

,„ . We will save you from 10 

to 50* on Typewriters of all makes. Send tor Catalogue 




TO MINE OWNERS 

You need a Hoisting Engine. 

You want the beat, strongest, 

safest, most up-to-date engii 

that is made — the most durub 

and yet the gr 

saver of money 

for our free catalogue' 

and state the size of 

cine you want. 

build them foi mines, 

quarries and docks. Both 

friction and geared 

hoist, 6 to 150 H. P. 

All parts easily interchangeable, 

ENGIXE CO. P. O. Box 1114-a 




WEBER GAS A GASOLINE 

Kansas City, Mo. 



|The MEDART 
BOAT BUILDING 
MATERIALS 

) bring boat construction within the 
range of amateurs, at a small cost. 

1 Yachts, Launches, Row Boats. 

Send stamp for catalog. 

FRED MEDART, 3545 DeKalb St., St. Louis, Mo. 

>..a .a .^. ^,. a. a. a. a. a . a- . a. ^a .^f^fA.^.-*., 




THE LACKAWANNA 

One, Two, Three, Foot Cylinder Motors 
4 to 16 II. P 
AUTOMOBILE & MARINE 

A Two-Cycle Motor that meets tbe 
mostexactitJK requirements. 
An everyday, long distance motor. 
Manufacturers sbouldinvestigate. 
LACKAWANNA MOTOR COMPANY 
1163 Niagara St., Buffalo. N. Y. 





GAS ENGINE 
IGNITERS 

for Marine. Stationary and 
Automobile engines. Will 
save their cost many times 
over in one year. 

Write f or'circulars. 
The Carlisle & Finch Co.. 

833 E: Clifton Ave., Cincinnati, O 



fssop's steeu^-t 

I- FOR TOOLS, SAWS ETC 

JESSOP A SONS L'S 91 JOHN ST. NEW YORK 



PRESIDENT SUSPENDERS 



Comfort Mid service. , Guaranteed — "All breaks made good." 50c and $1.00. 
Any shop or by mail. C. A. EDGARTON MFG. CO., Box 222. Shirley. Mass. 
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